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ABSTRACT OF THE DISSERTATION

Acculturation and Cardiovascular Behaviors among Adult Asian-Americans
by
Monideepa Bhattacharya Becerra
Doctor of Public Health Candidate in Health Education
Loma Linda University, 2014
Patti Herring, PhD, MA, RN, Chair

Background: The World Health Organization recommends the promotion of positive
cardiovascular behaviors (healthy diet and physical activity), while reducing negative ones
(tobacco and alcohol abuse) as critical steps in reducing the burden of cardiovascular diseases.
Researchers have highlighted the role of acculturation in predicting such behaviors among
immigrants, though similar studies among Asian-American subgroups are lacking. This study
examines the putative relationship between acculturation and aforementioned cardiovascular
behaviors among six Asian-American subgroups.
Methods: A secondary analysis of the California Health Interview Survey 2007, 2009, and 2011
public access data was conducted. Acculturation was assessed utilizing proxy measures of
language spoken at home and time in U.S. (generation or years of residency). Diet was measured
as number of times respondents ate fast food in past week while physical activity was evaluated
as meeting American College of Sports Medicine (ACSM) recommendation of 450 metabolic
equivalents per week. Binge drinking was measured as 5+ drinks for men/4+ drinks for women.
Finally, smoking was categorized as current versus non-current smokers.

in

Results: Second generation Koreans reported significantly higher mean intake of fast food as
compared to first generation, as did third or more generation South Asians and Japanese.
Bilingualism was positively associated with meeting ACSM recommendation for Chinese
(OR=1.65, 95% Cl: 1.04, 2.61) and Vietnamese (OR=2.79, 95% Cl: 1.39, 5.61). Odds of being a
current smoker were significantly lower with increasing generation among Chinese (first
OR=0.37, 95% Cl: 0.19, 0.75; second or more OR=0.11, 95% Cl: 0.03, 0.32) and monolingual
(English only) Japanese (OR=0.25, 95% Cl: 0.09, 0.70). Finally, binge drinking was positively
associated with being first generation South Asian (OR=3.05, 95% Cl: 1.55, 5.98) and
monolingual (English only) Vietnamese (OR=3.00, 95% Cl: 1.58, 5.70).
Conclusion: Acculturation has both positive (increased physical activity and reduced smoking)
and negative (increased fast food intake and binge drinking) impact on cardiovascular behaviors
among specific Asian-American subgroups. Public health professionals must target specific
traditional or acculturated subgroups to improve cardiovascular health. Longitudinal studies
addressing the temporal relationship between acculturation and such behaviors are needed.
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RELEVANT TERMS
Acculturation: Acculturation is usually defined as the process by which immigrants
adapt to the norms of the host nation. In this study, acculturation was assessed through
proxy measures of language spoken at home and generation for assessment of dietary
habits, binge drinking, and smoking; and language spoken at home and time in U.S. for
assessment for physical exercise.
ACSM: American College of Sports Medicine.
Asian-American(s): The Asian-American racial group is comprised of those having
origins or immigrated from the Far East, Southeast East, or the Indian subcontinent. In
this study Asian-Americans were defined as: Chinese, Filipino, South Asian, Japanese,
Korean, and Vietnamese.
Black(s): In this study, the term Black(s) was utilized for everyone of African descent
and thus further used when citing studies using the term African-American(s).
Binge drinking: Binge drinking is usually defined as 5 or more drinks for men while 4 or
more drinks for women per occasion. In this study, a CHIS-constructed binge drinking
variable was utilized reflecting such measures.
BMI: Body mass index (BMI) is calculated based on an individual's weight and height.
It is representative of body fatness. In this study, Asian-American specific BMI (kg/m2)
was utilized: underweight (<18.5), increasing but acceptable risk (18.5-22.9), increased
risk (23-27.5), high risk (>27.5).
CHD: Coronary heart disease.
Cl: Confidence interval.
CDC: Centers for Disease Control and Prevention.
xn

CVD: Cardiovascular disease.
Cardiovascular behavior(s): In this study, cardiovascular health behaviors were defined
as diet, physical activity, smoking, and binge drinking.
CHIS: California Health Interview Survey.
Diet: In this study, diet was assessed as number of times CHIS respondents reported
consuming fast food in the past week.
HR: Hazard ratio.
Hispanic(s): In this study, the term Hispanic(s) is utilized to represent descents of
Mexico, Central and South America and also include individuals termed as Latino/Latina
in the literature.
METs: Metabolic equivalents.
NHANES: National Health and Nutrition Examination Survey.
NHIS: National Health Interview Survey.
OR: Odds ratio.
p value: Probability of obtaining a test statistics at least as extreme as that observed,
assuming null hypothesis to be true.
Physical activity: In this study, physical activity was defined as meeting ACSM
recommendation of 450-MET-min per week.
Population-based survey: Probability survey based on generation population. In this
study, CHIS was based on generation California population (with some exclusions).
RR: Relative risk.
Smoking: Smoking in this study was defined as ever versus never smoking cigarettes,
with the latter based on smoking less than 100 cigarettes in lifetime.
xm

South Asians: South Asians in CHIS have national origins from Bangladesh, Bhutan,
India, Nepal, Pakistan, and Sri Lanka.
U.S.: United States.
White(s): In this study, Whites is defined as non-Hispanic White or Caucasian.
WHO: World Health Organization.
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CHAPTER 1
INTRODUCTION
A. Statement of the Problem
Cardiovascular disease (CVD), accounting for over 17 million or 30% of global
deaths (WHO, 2012d), is a cause for public health concern. CVD constitutes a group of
diseases of the heart and blood vessels including coronary heart disease (CHD),
peripheral arterial disease, cerebrovascular disease, rheumatic heart disease, congenital
heart disease, deep vein thrombosis, and pulmonary embolism (WHO, 2012d).
According to the World Health Organization (WHO), by the year 2030 an estimated 25
million global deaths would be attributable to CVD, with CHD and stroke remaining the
first and third leading causes of global deaths, respectively. Moreover, 80% of these two
morbidities is accounted for by behavioral risk factors such as unhealthy diet, physical
inactivity, tobacco use, and alcohol abuse; in turn leading to intermediate risk factors
such as hypertension, hyperglycemia, high blood lipids, and obesity (WHO, 2012d).
1. Burden of Cardiovascular Disease in the U.S.
CVD-attributable deaths have decreased by 30.6% between 1998 and 2008
in the U.S., and yet the burden of such diseases remains high. In 2008, 32.8% of all
deaths in the U.S. were due to CVD, thus resulting in over 2,200 deaths per day.
Moreover, 33% of such deaths were reported among those less than 75 years of age
(Roger et al., 2012). According to the Centers for Disease Control and Prevention (CDC)
(2010), heart disease and stroke have contributed to 4 million cases of disability and half
of all CVD-related deaths in the nation. CVD risk factors, such as high cholesterol and
diabetes, have also been shown to increase in recent years. For example, Roger et al.
1

(2012) reported, based on 2008 data extrapolation, that approximately 33.5 million adults
(> 20 years of age) had total serum cholesterol levels of at least 240mg/dl (indicative of a
16.2% prevalence) and 18 million Americans were diagnosed with diabetes mellitus, with
another estimated 7 million remaining undiagnosed. Lopez-Jimenez and collegues
(2009), when evaluating the National Health and Nutrition Examination Surveys
(NHANES), further demonstrated increases in obesity prevalence among both males and
females, along with increases in mean body mass index (BMI) for all age groups.
Cumulatively, these trends have led to the current growing burden of CVD in the U.S.
including high hospitalization rates due to such chronic conditions.
Mensah and Brown (2007) reported that 2003 alone experienced over 70 million
outpatient physician office visits and another 4.5 million emergency department visits
with primary diagnosis of CVD. Between 1999 and 2000, hypertension also accounted
for over 37 million outpatient and ambulatory care visits. Further analysis of hospital
discharges due to heart disease between 1979 and 2003 demonstrated a 31% increase
with additional increases of hospital admissions observed due to heart disease (16%
increase), stroke (29% increase), and chronic heart failure (174% increase). Similarly,
CVD remained a leading cause of hospitalization in 2005. Roger et al. (2012) noted that
approximately one out of every six hospital stays, thus resulting in nearly 6 million, were
due to CVD. Among CVD patients admitted, 3.3% died, a rate higher than average inhospital death rates for all other causes. The authors further reported that in 2007, CVD
was attributable to 18.3% of home healthcare patients while 15.8% of all patients
discharged from hospice had a primary diagnosis of CVD during admission. Such trends
have further contributed to the rising healthcare costs. For example, CVD contributed an
2

estimated $444 billion in total costs, with treatments accounted for $1 of every $6 in
healthcare expenditures (CDC, 2010). According to the American Heart Association, the
aging U.S. population is also indicative of a future rise in CVD rates and such increases
will result in 40.5% of Americans with some form of CVD by the year 2030.
Furthermore, the 2030 projected direct medical costs for CVD is expected to rise over
800 billion dollars, a 200% increase compared to 2010 (Heidenreich et ah, 2011).
CVD do not affect all of the U.S. population equally, as current trends
demonstrate that racial/ethnic minorities remain at a higher risk than others (CDC, 2010).
According to CDC (2010), the age-adjusted CVD death rates were reported to be 37%
higher among Blacks as compared to Whites. According to Roger et al. (2012), in 2008
CVD-related deaths were reported to be 287.2 per 100,000 in White males, 390.4 per
100,000 for Black males, 200.5 per 100,000 for White females, and 277.4 per 100,000 for
Black females.
Asian-Americans, however, have been primarily shown to have lower rates of
CVD (Cooper et al., 2000). A significant concern over such trends is the collapsing of a
heterogeneous Asian-American population into one. Of the few studies that have
independently evaluated Asian-Americans, several subgroups were shown to have higher
CVD risk than others. For example, Holland et al. (2011) reported that Filipinos (men
and women) and Asian Indian men had the highest odds of CHD, while Chinese women
had the lowest, as compared to non-Hispanic Whites. Similarly, Petersen et al. (2006)
compared the prevalence of insulin resistance among 482 young, healthy, lean, sedentary,
and nonsmoking ethnic individuals (49 Eastern Asians, 59 Asian Indians, 48 Blacks, 34
Hispanics, and 292 Caucasians). Results demonstrated that insulin sensitivity index was
3

two to three times higher among Asian Indians compared to all other groups.
Undoubtedly, there is an imperative need of addressing the current CVD burden among
Asian-Americans, especially among high-risk groups.
2. Cardiovascular Behaviors
Several international and national agencies, along with current empirical
evidence, have shown certain positive (diet and physical activity) and negative (tobacco
use and alcohol abuse) behaviors are associated with CVD (CDC, 2009; WHO, 2012d).
In this study such behaviors are referred to as cardiovascular behaviors, as in previous
studies (Lloyd-Jones et ah, 2010; Van Wieren, Roberts, Arellano, Feller, & Diaz, 2011).
Similar to disparities in CVD, there also exist significant disparities in
cardiovascular behaviors among ethnic minority populations, including AsianAmericans. For example, between 1984 and 1995, Whites had the highest rates of
abstinence from drinking while such rates increased among Blacks and Hispanics
(Caetano and Clark, 1998; Galvan and Caetano 2003). Similarly, Trinidad et al. (2009)
showed that intermittent smoking rates were highest among Hispanics (odds ratio
(OR) = 3.2, 95% confidence interval (Cl): 2.75, 3.74), followed by Blacks (OR= 1.82,
95% Cl: 1.59, 2.07), and Asian/Pacific Islanders (OR= 1.62, 95% Cl: 1.29, 2.04),
compared to non-Hispanic Whites.
However, paralleling the heterogeneity in CVD risks, there are also distinct
variations in cardiovascular behavior patterns among Asian-American subgroups.
O’Hare (1995) compared 637 White to 179 Asian-American/Pacific Islander college
students in their respective drinking pattern. Overall, Asian-American students were five
times more likely to abstain from drinking as compared to their White counterparts while
4

the latter were five times more likely to report being heavy drinkers. Upon conducting
interethnic Asian analyses, the author further demonstrated that of the few heavy Asian
drinkers, all were men and the highest rate of alcohol abstinence was among Chinese
(55.4%), followed by Indians (43.8%), and Koreans (40.0%). Gomez et al. (2004)
showed that Japanese and multiple-race Asians had a higher rate of smoking compared to
other major Asian-Americans subgroups. Chae et al. (2006) also reported that 14.9% of
Asian-Americans were current smokers in their study sample, while subgroup analyses
demonstrated that Vietnamese men had the highest prevalence of current smoking status
at 29.5% while Vietnamese women had the lowest at 0.6%. Asian-American subgroup
ethnicity was also shown to be significantly associated with smoking status among
women {p < .001). An et al. (2008) further demonstrated that smoking quit rates were
lower among Korean, Filipino, and Vietnamese men as compared to Chinese men. Such
results further reflect the importance of evaluating Asian-American subgroups
independently to address their heterogeneity in cardiovascular behaviors.
In recent years, a plethora of studies have highlighted the role of acculturation, the
process by which an immigrant adopts the views, attitudes, culture, and ways of the host
nation (Berry, 2003; Castro, 2003), in influencing various health behaviors, including diet
(Neuhouser, Thompson, Coronado, & Solomon, 2004), physical activity (Wolin, Colditz,
Stoddard, Emmons, & Sorensen, 2006), smoking (Bethel & Schenker, 2005), and
drinking (Raul Caetano, 1987). For example, Neuhouser et al. (2004) demonstrated that
highly acculturated Hispanics consumed fewer servings of daily fruits and vegetables
compared to those not acculturated {p < .05). Wolin et al. (2006) also reported that low
acculturated minority populations had leisure time physical activity 3-5 metabolic
5

equivalent hours (per week) lower than those who were considered as highly acculturated
{p < .05). Bethel and Schenker (2005) conducted a comprehensive review assessing the
role of acculturation on smoking behavior among Hispanics. Nine out of eleven studies
meeting the authors’ inclusion criteria showed a positive association between
acculturation and smoking, especially among women. Similarly, several studies,
including that of Caetano (1987) and Vaeth et al. (2012) have demonstrated a genderspecific association between acculturation and drinking pattern, with more acculturated
women having a higher prevalence of heavy or binge drinking.
To-date, however, the majority of research on acculturation and health behaviors
has been among Hispanics and limited studies have been conducted in the AsianAmerican population, especially one including South Asians, the fastest growing
population in the nation (SAALT, 2012). Unger et al. (2004) evaluated obesityassociated behaviors and its relationship to acculturation in both Hispanic and AsianAmerican adolescents (6th and 7th graders). Results from the study showed that
acculturation to the U.S. norms was a risk factor for physical inactivity among 6th graders
(P = -.093,< .001) and fast-food consumption ((3 = -.097,< .001) among 7th graders,
and such associations remained persistent upon adjusting for age, gender, ethnicity,
socioeconomic status, parental education, and English language use. However, the study,
similar to most previous ones, collapsed the heterogeneous Asian-American population
into one; further overlooking subgroup trends. Moreover, the results cannot be
generalized to adult Asian-Americans and thus further studies in such a population are
necessary. Hendershot et al. (2008) demonstrated that acculturation does not equally
affect drinking pattern among Chinese- and Korean-American college students, with low
6

acculturation being a predictor of high alcohol consumption in the latter. While such
studies provide a foundation for understanding the role of acculturation among AsianAmericans, the literature remains limited in comprehensively elucidating the role of
acculturation on cardiovascular behaviors among major Asian-American subgroups.
B. Purpose of the Study
The purpose of the study was to elucidate the putative role of acculturation on
various cardiovascular behaviors (diet, physical activity, smoking, and binge drinking)
among six Asian-American subgroups in California. The six subgroups included in the
study are: Chinese, Filipino, South Asian, Japanese, Korean, or Vietnamese. The
California Health Interview Survey (CHIS) from 2007, 2009, and 2011 public release
data were utilized.
C. Research Questions
1. What is the association between acculturation and addictive behaviors (cigarette
smoking and binge drinking) among six Asian-American subgroups?
2. How does acculturation relate to that of diet and physical activity behaviors
among six Asian-American subgroups?
D. Theoretical Mechanisms
Acculturation, the mechanism by which immigrants adopt the norms of the host
nation’s culture, beliefs, attitudes, etc., provided the theoretical underpinnings of this
study. The concept of acculturation extends across several research domains, including
anthropology, psychology, and even public health. While one of the original definitions
of acculturation was proposed in the mid-1930s (Redfield, Linton, & Herskovits, 1936),
the term itself has been redefined several times based on empirical data and the growing
7

body of literature on the role of acculturation on various health outcomes. Today, there
exist several theoretical concepts of acculturation in the literature.
For example, according to the bidimensional model of acculturation, as an
immigrant culture comes in contact with the culture of the new country, there is a
bidirectional interaction and both can be affected; thus addressing two independent
(orthogonal) dimensions of acculturation. Supporters of the bidimensional model argue
that as immigrants become more acculturated to the host nation, they can retain certain
elements of the traditional culture (Berry, 1997). Such a model further proposes that the
individual can participate in acculturation through assimilation, separation, integration, or
marginalization. Assimilation occurs when immigrants adopt the host nation's culture
and forfeits the native country's norms. Separation occurs when immigrants reject the
host nation's culture and retain those of the native. Integration, on the other hand, results
with immigrants adopting cultural norms of the host nation while retaining traditional
aspects. Finally, marginalization can result if both are rejected (Berry, 1997).
Flannery and colleagues (2001) further proposed the tridimensional model of
acculturation to address the unique set of behaviors arising from ethnogenesis. However,
given the lack of testing of such a model and potential applicability to only thirdgeneration Asian-Americans, such a model further posits limitations. Additionally,
Landrine and Klonoff (2004) proposed the operant model of acculturation based on the
operant theory, traditionally utilized to assess individual behavior, in addition to
incorporating the importance of cultural contingencies or metacontingencies.
However, during testing of the model Corral and Landrine (2008) stated that
given that the model primarily focuses on the behaviors of traditional versus acculturated,
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bicultural individuals were excluded. Such an exclusion, however, posit significant
limitations among Asian-Americans. For example, a recent study highlighted that
biculturalism served as a protective factor against obesity among such a population
(Wang, Quan, Kanaya, & Fernandez, 2011). Thus, utilization of the operant model is
limited as potential positive role of biculturalism on cardiovascular behaviors may be
omitted. Cumulatively, the literature shows several models of acculturation with none
being demonstrated as the ideal scope of evaluation for Asian-Americans.
To date, much of health research has utilized the unidimensional model of
acculturation with proxies including length of residency and language use (AbraidoLanza, Armbrister, Florez, & Aguirre, 2006). Central to the unidimensional model is the
concept that acculturation is a linear process ranging from retention of traditional culture
to the final endpoint where immigrants forfeit their own culture and adopt the norms of
the host nation (Gordon, 1964; Park, 1928); with biculturalism as the midpoint (Schwartz
& Unger, 2010). In this model, acculturation and assimilation are synonymous, as
immigrants are hypothesized to be completely absorbed into the new culture (Gordon,
1964). Moreover, in comparing both the unidimensional and bidimensional models of
acculturation, Flannery et al. (2001) demonstrated that neither was a clear empirical
winner. Thus, due to the limitations of applicability of the current acculturation models
and to remain consistent with previous studies utilizing CHIS database, this study further
utilized the unidimensional model of acculturation.
E. Significance to Health Education
The Healthy People 2020 initiative provides science-based, 10-year national
benchmarks for improving the health and quality of life for all Americans. An integral
9

component of this national initiative is to improve the nation’s cardiovascular health by
20% (Healthy People 2020, 2012b). According to CDC, one in three Americans are
estimated to have at least one form of CVD, resulting in one-third of all U.S. deaths
attributable to CVD. Risk factors of CVDs have also remained a public health threat, as
estimates report that 71 million and 68 million American adults have high cholesterol and
hypertension, respectively (CDC, 2010). Given such CVD burden, promoting health
behaviors conducive of cardiovascular health and in turn understanding the key
determinants of such behaviors are imperative to public health efforts.
Current empirical evidence demonstrates the importance of key cardiovascular
behaviors, such as diet, physical activity, etc. in order to address the rising burden of
CVDs. While several factors have been associated with CVD risk and associated
behaviors, researchers have highlighted the importance of acculturation as a determinant
of cardiovascular behaviors among immigrant populations. Such studies, however, are
primarily among the Hispanic population, with limited research among Asian-Americans.
Of the few that does exist among Asian-Americans, few have conducted a comprehensive
assessment of the role of acculturation on various cardiovascular behaviors among major
Asian-American subgroups.
Given the current trend of a rising Asian-American population in the nation and
state of California (U.S. Department of Commerce, 2011), studies evaluating
determinants of such behaviors among the population are of urgent need. President
Obama’s executive order to address the health of Asian-Americans (The White House,
2009) further highlights the importance of addressing the health and behavior patterns
among the said population to better develop and implement culturally tailored initiatives.
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Moreover, as outlined by several researchers (Lee, 2000; Palaniappan et al., 2010),
evaluating the Asian-American population as distinct subgroups is critical to address their
heterogeneity in CYD risk and behaviors. Consequently, by independently evaluating six
major Asian-American subgroups, this study further adds to the body of literature on the
association between acculturation and health behaviors and expands the current empirical
evidence on the importance of addressing acculturation in public health research.
The present study has several implications to health education. Asian-Americans
are one of the fastest growing population in the U.S. and despite often being collapsed as
one group, are heterogeneous in their CVD risk and associated behaviors. Results from
this study show that South Asians, the fastest growing population in the U.S. (compared
to all other Asian-American subgroups, Hispanics, Blacks, and non-Hispanic Whites), are
more likely to binge drink and consume more fast food upon increased acculturation. As
such, public health professionals, in order to alleviate the increasing CVD burden among
South Asians, should aim at more acculturated (increased generation) South Asians to
improve health behaviors and promote cultural values that serve against such outcomes.
Similarly, bicultural Chinese and Vietnamese adults are also more likely to exercise,
demonstrating the need to address such behaviors among adults on each extreme end of
acculturation spectrum. Given that increased acculturation was also associated with more
binge drinking among Filipinos and Vietnamese, future health promotion measures
address such behaviors in the said populations. With the increasing CVD burden in the
nation, the results of this study further highlight the importance to improve dietary habits
among Japanese and Korean acculturated adults who are more likely to have increased
intake of fast food.
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Finally, in today’s public health arena, the role of community health workers
(promotores, health coaches, tribal health workers, etc.) is unparalleled (Perez &
Martinez, 2008). For example, Islam et al. (2012) in evaluation of the various factors
associated with diabetes among Bangladeshi immigrants, reported that many showed
interest in participating in community health worker-led programs to improve such
behaviors. As such, by conducting a thorough evaluation of how acculturation is
associated with cardiovascular behaviors among Asian-American subgroups, results of
this study can aid policy makers to implement health promotion measures in expanding
the role of community health workers in such populations, in turn upholding the Healthy
People 2020 vision (Healthy People 2020, 2012a) to promote a “society in which all
people live long, healthy lives. "(Healthy People 2020, 2012a).
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CHAPTER 2
REVIEW OF LITERATURE
A. Overview
The goal of the literature review is to provide a thorough understanding of the key
trends and disparities in cardiovascular disease (CVD) along with a discussion on the
current empirical evidence on the association between acculturation and cardiovascular
behaviors. The review also aims to highlight the heterogeneity of the Asian-American
population and thus demonstrate the need for further research. The literature review is
limited to peer-reviewed original research and review articles in English with emphasis
on those published since 2000. The review is further divided into four parts: (1) a
discussion of the Asian-American population, (2) current trends in CVD in the U.S. and
among Asian-Americans, (3) trends in cardiovascular behaviors in the U.S. and among
Asian-Americans, and finally (4) studies in the U.S. evaluating the of acculturation on
such behaviors.
B. Asian-Americans: Need for Research
1. Population
The Asian-American racial group is comprised of those having origins or
immigrated from the Far East, Southeast East, or the Indian subcontinent; thus consisting
of a vast range of nationalities and reflective of a heterogeneous population. According
to the U.S. Census Bureau’s 2010 census brief (Hoeffel, Rastogi, Kim, & Shahid, 2012),
a total of 10.2 million Asian-Americans (excluding those in combination with other
races) were reported in the year 2000 and increased to 14.7 million by 2010; a 43.3%
change. Of the Asian-American subgroups with at least one million responses were
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Chinese, Filipino, Asian Indian, Vietnamese, Korean, and Japanese. As displayed in
Table 2.1, of the aforementioned groups (excluding those in combination with other
race), the Asian-Indian population experienced the largest change (69.8% increase)
between 2000 and 2010, followed by Vietnamese (39.6% increase), Filipinos (38.9%
increase), Chinese (37.9%), and Koreans (33.1% increase). Interestingly, the Japanese
population experienced a decrease of 1.2%. When assessing the Asian alone groups,
Chinese, Asian Indians, and Filipinos comprised 60% of the entire Asian-American
population (22.8% Chinese, 19.4% Asian Indians, 17.4% Filipinos). Moreover, current
estimates report that by 2050, Asian-Americans are expected to comprise 9% of the entire
U.S. population, a rise of 4% compared to 2005 (Passel & Cohn, 2008). Such trends are
indicative of an urgent need of research and health promotion measures to address the
needs of a growing population.
2. Socioeconomic Status
The Asian-American population also varies in their socioeconomic status.
For example, as demonstrated in Table 2.2, Asian-Indians are more likely to have a
bachelor’s degree or higher (70.1%) compared to those who are Vietnamese (27.8%).
Similarly median household income can vary among Asian-Americans, ranging from
$53,887 among Koreans to that of $90,528 among Asian-Indians (Palaniappan et al.,
2010). Assessment of the National Health Interview Survey 2004-2006 showed that more
than 75% of Japanese, Filipino, and Asian-Indian adults had incomes at or above 200%
of the federal poverty level. On the other hand, 15% of Vietnamese, 14% of Koreans,
and 13% of Chinese adults were reported to be twice as likely as Filipinos (6%) to be
poor (Barnes, Adams, & Powell-Griner, 2008). According to the Office of Minority
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Health, compared to 19% of Laotians, 67% of Asian-Indians are employed in highskilled/managerial work (Office of Minority Health, 2012a); further demonstrating the
heterogeneity among various Asian-American subgroups.
3. Culture
Hofstede and McCrae (2004) define culture as the “collective
programming of the mind distinguishing the members of one group or category of people
from others" (p. 58). As such, culture is a collective attribute, not one that is individual,
is not directly visible and thus manifested in behaviors, and is not equally common in all
people. In turn, culture can provide the basis for various human behaviors and thus
Hofstede’s model on national culture is valuable in understanding the various cultural
foundations of the Asian population.
The five-dimension model includes power distance, individualism,
masculinity/femininity, uncertainty avoidance, and long-term orientation. The power
distance entails that all individuals in the group are not equal and thus a high score is
reflective of a society that such unequal power distribution is both accepted and expected.
The dimension of individualism is defined as how a society's self-image is defined as "I"
or "We," and thus a low score occurs in a society with higher degree of interdependence
among its members. The third dimension (masculinity/femininity) defines what a society
is motivated by: to be the best (masculine) or liking what one does (feminine). A high
score is masculine and indicates a society that is driven by competition, success, etc. A
low score (feminine) is further indicative of a society where caring for others and quality
of life are the dominant values. The uncertainty avoidance of the culture dimension
describes how a group feels threatened by the unknown and thus has beliefs that avoid
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such situations. A low score in such a dimension occurs in society where controlling the
future is not dominant and ambiguity of situations is acceptable. The long-term
orientation dimension describes a future-oriented society where less emphasis is given to
short-term goals. Thus, a high score indicates a long-term oriented society where
persistence and perseverance are the norm. Such scores, however, are relative and thus
while alone provide no indication of a society’s cultural domains, comparison across
multiple nations can provide an understanding of the cultural differences among them.
As displayed in Table 2.3 and Figure 2.1, such dimensions of culture vary among
Asian-Americans. For example, the Philippines, with a score of 94 in the power distance
dimension, is a hierarchical nation where inequalities are inherent, while Japan with a
score of 54 is considered a mildly hierarchical society. India and China score low in the
uncertainly avoidance dimension while Japan, with a score of 92, is considered one of the
highest uncertainty avoiding nations in the world. Interestingly, all have fairly low
individualism score (as compared to the U.S. with 91) thus, making them collectivistic
societies, though scores range from 18 for South Korea to that of 48 for India. Given the
heterogeneity in cultural dimensions based on country of origin, the less acculturated
(more traditional) residents in the U.S. are more likely to have such distinct cultural
characteristics and potentially differing cardiovascular behaviors than their more
acculturated counterparts; thus demanding need for further research.
Similar to aforementioned heterogeneous characteristics, CVD risk and
cardiovascular behavior patterns are also diverse among Asian-American subgroups.
While the majority of current studies collapse the heterogeneous population into one, few
that have independently evaluated Asian-Americans demonstrated that certain sectors of
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the population, such as Asian Indians and Filipinos, are at a greater risk of various CVD
than the general U.S. population (Klatsky, Tekawa, Armstrong, & Sidney, 1994; Barnes
et al. 2008). As such, the following sections further discuss the trends of CVD and
associated cardiovascular behaviors in the U.S. with special emphasis on current
empirical evidence of such trends among Asian-American subgroups.
C. Epidemiology of Cardiovascular Diseases
Currently, 83 million Americans have at least one form of CVD and according to
the Centers for Disease Control and Prevention (CDC), heart disease and stroke have
contributed to 4 million cases of disability and half of all CVD-related deaths in the
nation (CDC, 2010). Recent estimates also report that 935,000 heart attacks and 795,000
strokes occur each year in the U.S. (CDC, 2010), paralleling the global trend of heart
disease and stroke being the first and third leading causes of mortality, respectively.
In addition to CVD, several clinical/intermediate risk factors for such diseases
(such as obesity, diabetes, hypertension) have also experienced either an increase in
prevalence or a slowed decline in recent years; reflecting the need for further measures to
reduce such risks among the U.S. population. For example, Lopez-Jimenez and collegues
(2009) evaluated data from the National Health and Nutrition Examination Surveys
(NHANES) II, (1976-1980), NHANES III (1988-1994), and NHANES IV (1999-2004),
to assess the trends in CVD risks among U.S. adults. The authors report that between
NHANES II and III CVD risk decreased from 10.0% to 7.9% while between NHANES
III and NHANES IV the risk decreased from 7.9% to 7.4%; a slower decline. Similarly,
while prevalence of hypertension experienced a decrease, the decline was of a smaller
magnitude between NHANES III and NHANES IV. Hyperlipidemia also had a decrease
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during NHANES II to NHANES III, but such a decline did not reach statistical
significance between NHANES III and NHANES IV; demonstrating a slower decline in
CVD risk factors. Trend analyses further highlighted the increasing prevalence of
obesity experienced among both males and females; along with increases in mean body
mass index (BMI) for all age groups.
Gender-specific analysis also demonstrated that CVD risk for men decreased
between NHANES II and NHANES III, reflective of the trend of the entire sample. On
the other hand, while CVD risk decreased between NHANES II and NHANES III for
women, no such significant decline was observed from NHANES III to NHANES IV.
Age-stratified evaluation also showed that for those under 60 years of age, significant
decline in CVD risk was only observed between NHANES II and III, but similar results
were not evident between NHANES III and NHANES IV; further raising concern of
CVD risk among women and younger Americans (Lopez-Jimenez et ah, 2009).
Cumulatively, such trends at the national level reflect that while several CVD risk factors
experienced a decline from the mid-1970s to that mid-1990s, similar trends were not
persistent from 1999 to 2004. In evaluating NHANES 2007-2008 data, Roger et al.
(2012) reported that 6.6% of the U.S. population had at least some type of self-reported
CVD and risk factors. For example, 2.8% of the population reported having coronary
heart disease (CHD), while another 2.7% and 2.6% reported a heart attack and stroke,
respectively. During the same period, prevalence of hypertension was reported to be
27%, dyslipidemia at 25%, and overweight/obesity at 68% (Roger et ah, 2012); further
indicative of a current burden of CVDs. Additionally, Heidenreich et al. (2011) reported
that by 2030 an additional 27 million Americans are projected to have hypertension, 8
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million will have CHD, 4 million will have stroke, and another 3 million will have heart
failures.
D. Disparities in Cardiovascular Diseases
The prevalence of CVD and risk factors are not equal across the U.S. population,
with disproportionate rates among ethnic minorities. For example, age-adjusted CVD
death rates have been reported to be 37% higher among Blacks as compared to Whites
(CDC, 2010). Similarly, CDC reports that Blacks are twice as likely as Whites to have a
first-time stroke (CDC, 2010). Sekikawa and Kuller (2000) also showed a 2.5 fold
difference between CHD mortality between Black and White women aged 45-54 years.
Premature deaths from CHD have also been reported to be higher among American
Indians (34%) and Blacks (28%) as compared to Whites (16%) (Mensah & Brown,
2007). Moreover, compared to Whites, hospitalization due to hypertension was shown to
be six, five, and three times higher among Black adults aged 18-44 years, 45-64 years,
and 65 years and older, respectively (Holmes, Arispe, & Moy, 2005). On the other hand,
Asian-Americans have been primarily reported to have lower rates of CVD (Cooper et
al., 2000) and have been estimated to be 50% less likely to die from heart disease (Office
of Minority Health, 2012b). Roger et al. (2012) also reported that prevalence of heart
disease was lowest among Asians (7.2%) when compared to Whites (11.7%), Hispanics
(8.1%), and American Indians/Alaska Natives (12.5%). Similarly, the prevalence of
having at least two risk factors for heart disease and stroke was highest among Blacks
(48.7%) and American Indians/Alaska Natives (46.7%), while lowest among Asians
(25.9%). Collapsing of the heterogeneous Asian-American population, however, has
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been demonstrated to underreport the CVD risk among various subgroups (Latha P.
Palaniappan et ah, 2010).
E. Cardiovascular Diseases in Asian-American Subgroups
Current evidence supports that Asian-Americans are varied in their CVD risk.
For example, a 2010 report by the American Heart Association (Palaniappan et al., 2010)
cited a 2004 study in which the authors reported differential CHD rates among various
Asian-American subgroups. In the study, both the relative standardized mortality ratio
and proportional mortality ratio for CHD were significantly higher among Asian-Indian
men and women, as compared to all other ethnic groups in the study. All-cause and CHD
mortality rates were also reported to have decreased from 1985 and 2000 for all sex and
ethnic groups in the study, except for Asian-Indian women. Between 1990 and 2000,
Chinese and Japanese women experienced 23% and 18% decreases in CHD mortality,
respectively. Asian Indian women, however, experienced a 5% increase in CHD
mortality and another 16% increase in all-cause mortality during the same period
(Palaniappan, Wang, & Fortmann, 2004). Barnes et al. (2008) also reported that AsianIndian adults were twice as likely, as compared to Koreans (9% for Asian Indians
compared to 4% for Koreans), to have ever been told to have heart disease. Additionally,
risk for hospitalization due to ischemic heart disease was significantly higher among
Filipinos (relative risk (RR) = 1.9, 95% confidence interval (Cl): 1.3, 2.7) and South
Asians (RR = 6.6, 95% Cl: 3.2, 13.6) as compared to the referent group of Chinese adults
(Klatsky et al., 1994). In a 2005 study, Klatsky et al. further assessed risk of hemorrhagic
stroke among Asian-American subgroups. The authors reported that Asian-Americans
had a significantly higher risk of hemorrhagic stroke as compared to Whites (RR = 1.6,
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95% Cl: 1.1, 2.3), and this increased risk among the Asian-American population was
only explained by Japanese (RR = 2.2, 95% Cl: 1.1, 4.5) and Filipinos (RR = 2.3, 95%
Cl: 1.4, 3.8). Further analyses showed that the high risk of hemorrhagic stroke among
Japanese and Filipinos were due to subarachnoid hemorrhage (RR = 5.0, 95% Cl: 2.0,
12.7) and intracerebral hemorrhage (RR = 2.7, 95% Cl: 1.5, 4.9) respectively; thus
demonstrating the heterogeneity in CVD risk among Asian-Americans.
Prevalence of type 2 diabetes mellitus, a risk factor for CVD, has also been
reported to differ among Asian-Americans (Enas et al., 2007; Lee, Brancati, & Yeh,
2011; Oza-Frank, Ali, Vaccarino, & Narayan, 2009; Ye, Rust, Baltrus, & Daniels, 2009).
For example, diabetes prevalence was shown to be twice as high among Asian-Indians
(14%), as compared to Chinese (6%) and Japanese (5%) adults (Barnes et al., 2008).
Oza-Frank et al. (2009) reported that after adjusting for age, gender, and BMI, AsianIndians (odds ratio (OR) = 3.1, 95% Cl: 2.4,4.0), Chinese (OR = 1.5, 95% Cl: U, 2.1),
and Filipinos (OR = 1.6, 95% Cl: 1.3, 2.2) were more likely to report diabetes as
compared to non-Hispanic Whites. Using a nationally representative database, Ye et al.
(2009) also showed that compared to Whites, Asian-Indians were 130% more likely to
have diabetes (OR = 2.27, 95% Cl: 1.63, 3.20). Lee et al. (2011) further compared
various Asian-American subgroups to Whites and demonstrated that Asian-Indians had
the highest odds of type 2 diabetes, followed by Filipinos, those termed other Asians, and
Chinese; with such trends persisting throughout the study period of 1997 to 2008.
Obesity, another risk factor for CVD, has also been shown to be at differential
prevalence among Asian-American subgroups. According to the Department of Health
and Human Services, the age-adjusted percent distributions of overweight status among
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Asian-American adults between 2004-2006 was highest among Asian Indians (34.4%)
compared to 21.8% for Chinese, 33.0% for Filipinos, 25.9% for Japanese, and 19.1% for
Koreans. Similarly, varying age-adjusted percent distribution of obesity was reported for
the same period with Filipinos at highest obesity rate of 14.1% compared to Chinese at
4.2%, Asian Indians at 6.9%, Japanese at 8.7%, Vietnamese at 5.3%, and Koreans at
2.8% (Office of Minority Health, 2012c). Interestingly, Oza-Frank et al. (2009) reported
obesity rates to be highest among Asian-Indians and Filipinos as compared to other Asian
categories {p < .05); regardless of the BMI standardization process used (U.S. versus
World Health Organization BMI calculations).
In evaluation of the National Health Interview Surveys 2004-2006, Barnes et al.
(2008) also reported that Filipino (27%) and Japanese (25%) adults were more likely to
have been told to have hypertension, as compared to Chinese (17%) or Korean (17%)
adults. Ye et al. (2009) also showed that compared to non-Hispanic Whites, Asian
Indians (OR = 0.58, 95% Cl: 0.41, 0.80) and Chinese (OR = 0.75, 95% Cl: 0.54, 0.85)
were less likely while Filipinos were more likely (OR = 1.18, 95% Cl: 1.02, 1.44) to have
hypertension, a significant risk factor for CVD. The Healthy Asian-American Project
compared four major Asian-American subgroups, Chinese, Filipino, Hmong, and
Vietnamese, and their CVD risk. Results showed that 68.4% of Filipinos and 64.4% of
Chinese had total cholesterol greater than 200mg/dl; a rate significantly higher than the
other two Asian-American subgroups (Wu, Hsieh, Wang, Yao, & Oakley, 2011). Wu et
al. (2012) also reported that upon evaluating Asian-Indians in Michigan, 37% reported
having high total cholesterol, 44% reported high-density lipoprotein less than 40mg/dl,
and 65% had low-density lipoprotein higher than lOOmg/dl. Cumulatively, the literature
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demonstrates heterogeneity in CVD risk among Asian-Americans and further highlights
the importance of promoting healthy behaviors to address the CVD burden among
specific high-risk subgroups.
F. Cardiovascular Behaviors
The American Heart Association’s strategic goal for the year 2020 and beyond
has been set “to improve the cardiovascular health of all Americans by 20% while
reducing deaths from cardiovascular diseases and stroke by 20%” (p. 587). In order to
achieve such a benchmark, the Association, paralleling current empirical evidence,
further acknowledged the importance of addressing health behaviors associated with
cardiovascular health outcomes. Such behaviors include diet, physical activity, tobacco
use, and alcohol abuse (Lloyd-Jones et ah, 2010).
1. Diet
The literature suggests that consumption of foods high in trans fatty acids
and salt, high intake of fast food, and low intake of fruits and vegetables can increase
CVD risk. Willett et al. (1993) evaluated the role of trans isomers of fatty acids,
commonly found in vegetable oils, in CHD risk among 85,095 subjects from the Nurses’
Health Study and demonstrated that high intake of trans isomers was associated with RR
of 1.50 (95% Cl: 1.12, 2.00). In order to assess the key food items that contributed to the
total trans isomer intake, the authors conducted stepwise regression and demonstrated
that the leading determinants of trans isomer intake were margarine, meat (beef, pork, or
lamb) as a main dish, cookies, and white bread. Similarly, Pietinen et al. (1997) assessed
CHD risk in a cohort of 21,930 men without baseline CVD using the Finnish AlphaTocopherol, Beta-Carotene Cancer Prevention Study. Upon a 6.1-year follow up, a
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significant positive association was demonstrated between trans fatty acid intake and risk
of CHD mortality. For example, among men in the highest quintile of trans fatty acid
intake (median = 6.2g per day), the RR of CHD mortality was 1.39 (95% Cl: 1.09, 1.78),
when compared to men in the lowest quintile (median intake = 1.3g per day). Oomen et
al. (2001), in a prospective study of 667 men without baseline CHD, also demonstrated
that a 2% difference of energy in trans fatty acid consumption was associated with 10year CHD incidence (RR = 1.29, 95% Cl: 1.09, 1.52). Similarly, Sartika (2011), utilizing
a cross-sectional study design of 180 Indonesian male and female adults aged 35 to 60
years, showed statistically significant relationships between intake of trans fatty acid and
both hypercholesterolemia and hypertriglyceridemia.
In addition to trans fatty acid, high intake of sodium has also been shown to
increase CVD risk. Current dietary guidelines recommend a maximum of 2,300 mg of
sodium intake per day, along with intake of potassium-rich food (such as fruits and
vegetables). Such guidelines further vary by different subgroups. For example, those
with diabetes or high blood pressure, chronic kidney disease, are at least 51 years of age,
or are Black should consume no more than 1,500 mg of sodium per day along with
meeting potassium intake recommendations of 4,7000 mg per day (CDC, 2012d).
However, current data demonstrate that 90% of Americans consume more sodium than is
recommended (3,300 mg per day compared to recommended maximum of 2,300 mg per
day). This in turn increases risk of hypertension and thus likelihood of heart disease,
stroke, or other vascular diseases (CDC, 2012c). High salt intake has also been shown to
increase risk of CVD among those with other risk factors, such as being overweight. For
example, He et al. (1999) reported that those who were overweight and had an average
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energy intake of 7452kJ, a lOOmmol higher intake of salt was associated with increased
risk of stroke incidence (RR = 1.32; 95% Cl = 1.07, 1.64), stroke mortality (RR = 1.89;
95% Cl: 1.31-2.74), CHD mortality (RR - 1.44; 95% Cl: 1.14-1.81), CVD mortality (RR
= 1.61; 95% Cl: 1.32, 1.96), and all-cause mortality (RR = 1.39; 95% Cl: 1.23, 1.58). On
the other hand, reducing sodium intake has been shown to positively affect
cardiovascular health. In an intervention study designed to assess the role of reduced
sodium intake on cardiovascular health, Cook et al. (2007) recruited adults aged 30 to 54
years with prehypertension. The researchers conducted two interventions (with controls)
including comprehensive counseling and education, one for 18 months (n = 744) and
another for 36-48 months (n = 2382). Results demonstrated that those in the second
intervention group had a 25% reduced risk of cardiovascular event (RR = 0.75; 95% Cl:
0.57, 0.99).
Fast food consumption, often high in such trans fatty acid and sodium, has also
been associated with higher risk of CVD. For example, Pereira et al. (2005) evaluated
participants of the CARDIA study aged 18 to 30 years with repeated dietary assessment.
Results demonstrated that frequency of fast food consumption at baseline was associated
with changes in bodyweight while change in such frequency over a period of 15 years
was associated with bodyweight change only among those identified as White {p < .0001)
but not among those considered Black. Fast food consumption was also significantly
associated with insulin resistance among participants. Similarly, Odegaard et al. (2012)
evaluated the role of Western-style fast food intake on the risk of incidence of type 2
diabetes and CHD among 52,584 participants Chinese Singaporeans aged 45 to 74 years.
Participants with frequent fast food intake were shown to have a higher risk of
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developing type 2 diabetes (hazard ratio (HR) = 1.27; 95% Cl: 1.03, 1.54) and higher
mortality due to CHD (HR =1.56; 95% Cl = 1.18, 2.06). Such studies cumulative
highlight the negative effect of fast food intake on cardiovascular health. The American
Heart Association recommends that a daily 2,000 calorie diet should include at least 4.5
cups of fruits and vegetables each day (American Heart Association, 2012). Such
recommendations stem from a plethora of research demonstrating the protective effect of
such food items on cardiovascular health. For example, Liu et al. (2000), in a prospective
cohort study, evaluated whether higher fruit and vegetable intake would reduce CVD risk
among 39,876 health professional women with no prior history of CVD or cancer. A
food-frequency questionnaire was utilized at baseline and participants were followed for
an average of 5 years to note incidences of nonfatal myocardial infarction, stroke,
coronary bypass graft, percutaneous transluminal coronary angioplasty, or CVDassociated deaths. Results from 195,647 person-years follow-up demonstrated that
increases in quintiles of fruit and vegetable intake (median servings per day = 2.6, 4.1,
5.5, 7.1, and 10.2) was associated with decreasing RR of 0.78, 0.72, 0.68, and 0.68,
respectively (reference group RR =1.0 andp for trend = .01). Moreover, increased
intake of fruit and vegetable was also associated with decreased risk of myocardial
infarction (adjusted RR = 0.62,/? for trend = .70).
Similarly, Bazzano et al. (2002) assessed the relationship between fruit and
vegetable intake and CVD risk. The authors included 9,608 adults (without CVD at
baseline) between 25-74 years of age from the first National Health and Nutrition
Examination Survey Epidemiologic Follow-up Study. Dietary assessment was conducted
utilizing a food-frequency questionnaire while CVD incidence was obtained from
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medical records and death certificates. Results, upon an average of 19 years of follow
up, showed that intake of fruit and vegetable at least 3 times per day (as compared to less
than 1 time per day), was associated with 42% reduction in stroke mortality (RR = 0.58;
95% Cl: 0.33, 1.02,/? for trend = .05), 24% decrease in ischemic heart disease mortality
(RR = 0.76; 95% Cl: 0.56, 1.03,/? for trend = .07), and 15% decrease in all-cause
mortality (RR = 0.85; 95% Cl: 0.72, 1.00,/? for trend = .02). However, the confidence
interval ranges including the null value of 1.00 make the data not statistically significant.
On the other hand, 27% reduction in both stroke incidence (RR = 0.73; 95% Cl: 0.57,
0.95; p for trend = .01) and cardiovascular disease mortality (RR = 0.73; 95% Cl: 0.58,
0.92; p for trend = .008) was noted indicative of the protective role of fruits and
vegetables on certain CVD events. Dauchet et al. (2006), in a meta-analysis of cohortstudies, further examined the association between fruit and vegetable intake and CHD.
The authors included nine studies consisting of 91,379 men and 129,701 women.
Though the funnel plot suggested a publication bias, it was not statistically significant
and results further demonstrated an inverse association between CHD and fruit and
vegetable intake. For example, a 4% reduction in CHD risk (RR = 0.96; 95% Cl: 0.93,
0.99) was noted for each additional portion of daily fruit and vegetable intake, 7%
reduction for fruit intake (RR = 0.93; 95% Cl: 0.89, 0.96), and a more heterogeneous
association was observed for CHD risk and vegetable intake (cardiovascular mortality
RR = 0.74; 95% Cl: 0.75, 0.84; fatal and nonfatal myocardial infarction RR = 0.95; 95%
Cl: 0.92, 0.99).
Metabolic syndrome, a group of risk factors known to increase the risk of
diabetes, stroke, and heart disease, has also been shown to be affected by diet. Such risk
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factors include high blood pressure, high fasting blood sugar, high triglyceride level, low
levels of high-density lipoprotein, and a large waistline (National Heart, Lung, and Blood
Institute, 2011). Given the increased risk of cardiovascular events due to aforementioned
risk factors, Rizzo et al. (2011) evaluated the dietary patterns associated with metabolic
syndrome and metabolic risk factors. The authors conducted a cross-sectional analysis of
773 subjects (mean age = 60 years) from the Adventist Health Study 2 study cohort.
Based on a food-frequency questionnaire, 35% of the subjects were categorized as
vegetarians, 16% as semi-vegetarians, and another 49% as non-vegetarians. Results
demonstrated that a vegetarian diet (as compared to a non-vegetarian diet) was associated
with lower means of metabolic risk factors {p for trend = .001), except for high-density
lipoprotein, and a reduced risk of having metabolic syndrome (OR = 0.44; 95% Cl: 0.30,
0.64). Though the study may not be generalizable to the general U.S. population, it does
add to the body of literature highlighting the importance of fruit and vegetable intake
(characteristic of a vegetarian diet) in promoting cardiovascular health.
2. Physical Activity
Several researchers have shown that physical activity, both leisure time
and moderate to vigorous, can be protective against CVD while physical inactivity could
lead to increased risk of cardiovascular events. For example, Lynch et al. (1996)
evaluated the association between intensity and duration of physical activity and various
outcomes among 897 middle-aged Finnish men. Results showed, that upon adjusting for
age, baseline glucose, BMI, and other covariates, moderately intense physical activity (>
5.5 metabolic units) for at least 40 minutes duration per week was associated with a
reduction in occurrence of non-insulin-dependent mellitus (OR = 0.44; 95% Cl: 0.22,
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0.88). Lee and Paffenbarger (1998) evaluated the Harvard University Alumni Study with
11,130 male participants (mean age = 58 years) without any baseline CVD or cancer.
Utilizing Cox proportional hazards regression to estimate risk of stroke, the authors
reported that physical activity was associated with decreased risk of stroke. Upon
adjusting for covariates, the RR of stroke associated with increasing increments of energy
expenditures (1000, 1000 to 1999, 2000 to 2999, 3000 to 3999, and 4000 kcal/week)
were 1.00 (referent group), 0.76 (95% Cl: 0.59, 0.98), 0.54 (95% Cl: 0.38, 0.76), 0.78
(95% Cl: 0.53, 1.15), and 0.82 (95% Cl: 0.58, 1.14), respectively. He et al. (1999)
evaluated the association between leisure time physical activity and risk of CHD among
12,138 middle-aged men from the Multiple Risk Factor Intervention Study. The authors
report that men with the lowest level of activity had higher risk of CHD mortality {p <
.05). Manson et al. (1999) also assessed 72,488 female nurses between 40-64 years of
age and reported an inverse association between risk of CHD and physical activity. As
compared to women in the lowest quintile of energy expenditure, the RRs among
increasing quintile groups were 0.77, 0.65, 0.54, and 0.46 {p for trend = .002).
Specifically, women in the highest quintile of leisure time walking (three or more hours
per week at brisk pace) had a reported RR of 0.65 (95% Cl: 0.47, 0.91) and those with
regular vigorous physical activity also had a 30 to 40% reduced risk of CHD. Sedentary
women who became active in middle or later life had a reduced risk as well when
compared to women who remained sedentary throughout the majority of their life.
Smith et al. (2000) conducted a baseline analysis and a 25-year follow up of 6,702
men aged 40-64 years in London. The authors reported that even after adjusting for CVD
risk factors, such as smoking and BMI, leisure time physical activity was inversely
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related to CVD mortality. Moreover, Sesso et al. (2000) evaluated the association
between type (quantity and intensity) of physical activity with risk of CHD. Upon
following 12,516 middle-aged men from 1977 to 1993, the authors reported that men
expending 2,100 to 4,199, 4,200 to 8,399, 8,400 to 12,599, and > 12,600 kJ/wk had RR
of CHD of 0.90, 0.81, 0.80, and 0.81, respectively, as compared to men expending less
than 2,100 kJ/wk. In a prospective study of 27,055 women, Mora and collegues (2007)
assessed hemoglobin Ale, lipids (novel lipids of lipoprotein(a) and apolipoprotein Al
and B-100 and traditional lipids including total, low-density lipoprotein, and high-density
lipoprotein cholesterol), creatinine, homocysteine, and various inflammatory/hemostatic
biomarkers, along with self-reported physical status, height, weight, hypertension, and
diabetes status at baseline and at mean follow up period of 10.9 ± 1.6 years. Results from
the study showed a reduced risk of CVD associated with high levels of physical activity.
Biomarkers contributed to 32.6% of reduction in CVD risk, followed by blood pressure
(27.1%), lipids (15.5% for novel lipids and 19.1% for traditional lipids), BMI (10.1%),
hemoglobin A1 c/diabetes (8.9%), and homocysteine/creatinine (< 1%). Hamer and
Stamatakis (2009) also conducted a study to evaluate the efficacy of various types of
physical activity levels (domestic, walking, sports) in reducing CVD mortality. The
authors collected data from 837 men and women from the Scottish Health Surveys of
1995, 1998, and 2003 and linked them to patient-based database on CVD hospitalizations
and deaths. Results showed that walking and sports were inversely associated with CVD
mortality and subjects with three or more sessions of both had a 60% reduction in risk.
Physical activity has also been shown to help lower CVD risk and mortality
among those with risk factors such as diabetes, hypertension, and high cholesterol. For
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example, Batty et al. (2002) assessed the role of physical activity in lowering CHD
incidence in those with type 2 diabetes. Upon evaluating 6408 males from the Whitehall
Study, the authors reported physical activity was once again inversely associated with
CVD mortality among both normoglycaemics and those with diabetes or impaired
glucose resistance.
In a meta-analysis, Kodama et al. (2007) reported an approximate 1.4mg/dL
increase in high density cholesterol per 10-minute prolongation in exercise session; thus
demonstrating a protective role of physical activity against CVD risk. Becker-Grunig et
al. (2012) further evaluated the efficacy of physical activity as a therapy for patients with
congenital heart disease associated with pulmonary arterial hypertension. Among the 20
patients evaluated (6 females and 4 males), 1- and 2-year survival rates were 100% and
transplantation-free survival rate was also 100% after 1 year and 93% after two years.
The role of physical activity has also been evaluated in preventing non-insulin-dependent
diabetes mellitus. Helmrich et al. (1991) examined the role of physical activity among
5,990 males with a follow-up period from 1962 to 1976. Results demonstrated that
leisure-time physical activity was negatively associated with development of non-insulindependent diabetes mellitus with a 6% decrease in risk of disease observed for every 500kcal increment of energy expenditure (age-adjusted RR = 0.94; 95% Cl: 0.90,0.98).
Cumulatively, such studies have added to the body of literature to support the importance
of physical activity in cardiovascular health.
3. Tobacco and Alcohol Use
There has been a plethora of studies elucidating the negative health
outcomes associated with tobacco use, especially cigarette smoking. For example, the
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Systemic Coronary Risk Evaluation project reported that the 10-year fatal CVD risk is
double among smokers compared to non-smokers at any age, cholesterol, or systolic
blood pressure levels (Conroy et ah, 2003). Yusuf et ah (2004), upon evaluating smokers
in 52 countries in the INTERHEART study, reported that current male and female
smokers had higher odds of acute myocardial infraction compared to non-smokers (OR
for male = 3.05; 99% Cl: 2.78, 3.33; and OR for female = 2.86; 95% CT. 2.36, 3.48). In
evaluating 50-year trends in mortality in the U.S. associated with smoking, Thun et ah
(2013) also showed that the RR for mortality due to ischemic heart disease was 2.86
(95% Cl: 2.65, 3.08) for women who were current smokers and 2.50 (95% Cl: 2.34, 2.66)
for men who were current smokers, as compared to never smokers. Researchers have
also demonstrated a vast range of pathophysiological changes induced by smoking
including vascular dysfunction, atherosclerosis, and thrombosis (Erhardt, 2009).
Environmental tobacco smoke has also been shown to increase risk of CVD. For
example, Law et ah (1997) reported that the RR of smoking one cigarette a day was 1.39
(95% Cl: 1.18, 1.64) while it increased to 1.78 for those smoking 20 cigarettes day. Law
and Wald (2003) also showed that non-smokers with a spouse who smokes had a 30%
higher risk of ischemic heart disease compared to non-smokers living with a non
smoking spouse. Zhang et ah (2005) evaluated the association between stroke prevalence
and exposure to husband’s smoking among non-smoking women in China. Results
showed that adjusted OR of stroke if women husbands smoked 1-9, 10-19, and > 20
cigarettes per day were 1.28 (95% Cl: 0.92, 1.77), 1.32 (95% Cl: 1.01, 1.72), and 1.62
(95% Cl: 1.28, 2.05), respectively (p for trend = 0.0002). Heidrich and collegues (2007)
further demonstrated that environmental tobacco smoke accounted for 248 (95% Cl:
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1471, 2736) of CHD deaths and 3776 (95% Cl: 2588, 4800) of CHD cases among nonsmokers each year in Germany. Similarly, Venn and Britton (2007) reported that those
exposed to environmental tobacco smoke had significantly higher levels of two
biomarkers for CVD risk, fibrinogen and homocysteine.
On the other hand, studies have shown that smoking cessation can improve
cardiovascular health of participants. Kawachi et al. (1994) evaluated the association
between smoking cessation and risk of CHD among middle-aged women up a 12-year
follow-up. Results showed that the multivariate RR of total CHD among current smokers
(as compared to never-smokers) was 4.23 (95% Cl: 3.60, 4.96), with risk of CHD
reported to be highest among smokers who initiated smoke before 15 years of age (RR =
9.25; 95% Cl: 5.27, 16.23), while the RR for former smokers was 1.48 (95% Cl: 1.22,
1.79). Critchley and Capewell (2003) conducted a systematic review to assess the
magnitude of risk reduction upon smoking cessation among those with pre-existing CHD.
Upon including of 20 studies, the authors reported that crude RR of mortality for CHD
patients who quit smoking was 0.64 (95% Cl: 0.58, 0.71), with significance remaining
upon adjustment for covariates.
Some researchers have suggested that moderate drinking could have
cardioprotective effect (Sacco et al., 1999), while others have highlighted that such
potential cardioprotective role of moderate drinking could be overestimated due to lack of
adequate adjustment for confounders (Puddey & Beilin, 2006). Regardless the debate
whether light or moderate alcohol consumption can be a cardioprotective factor, several
researchers have shown that at-risk drinking (binge or heavy) is associated with increased
risk of CVD. Binge drinking is usually defined as 5 or more drinks for men while 4 or
33

more drinks for women (CDC, 2012a). On the other hand, heavy drinking is defined as
consuming more than 1 drink or more than 2 drinks per day for women and men,
respectively (CDC, 2012b).
Mukamal et al. (2005) demonstrated that compared to abstainers, binge drinkers
had a two-fold higher odds of CVD mortality (OR = 2.1; 95% Cl: 1.2, 3.4). Similarly,
Fletcher et al. (2005) evaluated the role of alcohol consumption on coronary calcification
(a marker for atherosclerosis). Upon evaluating 3,037 participants between 33-45 years of
age, the authors reported that those reporting consumption of 14 or more drinks per week
had significantly (p for trend < .001) higher coronary calcification compared to those
consuming no drinks per week (8%) or 1 to 6 drinks per week (9%). Odds of coronary
calcification (upon adjusting for potential confounders and mediators) were also highest
among binge drinkers (OR = 1.7; 95% Cl: 1.2, 2.3). Puddey and Beilin (2006) further
reported that for every lOg of alcohol consumption (regardless of type of alcoholic
beverage), blood pressure increases by ImmHg and such increases could be reversible in
2-4 weeks upon abstinence or reduction in intake. At-risk drinking, especially binge
drinking, is also associated with higher incidence of various CVDs, including deaths due
to CHD, cerebral thrombosis, etc. Roerecke and Rehm (2010) conducted a meta-analysis
of cohort and case-control studies evaluating the association between heavy drinking (5
or more drinks per occasion at least monthly) and ischemic heart disease. The authors
included 14 studies with a total of 4,718 ischemic heart disease events. Results
demonstrated that in a random-effects model, the pooled RR of irregular drinking
(compared to moderate) was 1.45 (95% Cl: 1.24, 1.70). Cumulatively, such studies
highlight the negative health outcomes of at-risk drinking.
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G. Disparities in Cardiovascular Behaviors
Given the importance of promoting healthy cardiovascular behaviors (healthy diet
and physical activity) and reducing unhealthy ones (smoking and at-risk drinking),
understanding the current patterns of such behaviors is critical. However, similar to the
disparities in CVD, patterns of cardiovascular behaviors are also significantly diverse
among the U.S. population. Sanchez-Johnsen et al. (2004) evaluated dietary patterns
among Black and Hispanic women and reported that the former consumed higher level of
calories per day (adjusted mean = 1994.61, 95% Cl: 1872.12, 2117.11), fats (grams)
(adjusted mean = 74.61, 95% Cl: 72.30, 76.91), and percent calories from fat (adjusted
mean = 36.25; 95% Cl: 35.05, 37.45), as compared to Hispanic women (calories per day
adjusted mean = 1629.37, 95% Cl: 1489.54, 1769.19; fats adjusted means = 64.56, 95%
Cl: 61.93, 67.19; % calories from fat adjusted mean = 30.00, 95% Cl: 28.64, 31.37). The
latter, however, had a higher consumption of carbohydrates (grams), total dietary fiber,
and soluble dietary fiber (Hispanic women: carbohydrates adjusted means = 247.16, 95%
Cl: 239.63, 254.69; dietary fiber adjusted means = 16.12, 95% Cl: 15.18, 17.06; soluble
dietary fiber = 4.91, 95% Cl: 4.61, 5.20; Black women: carbohydrates adjusted means =
226.74, 95% Cl: 220.15, 233.33; dietary fiber adjusted means = 11.08, 95% Cl: 10.26,
11.90; soluble dietary fiber = 4.05, 95% Cl: 3.79, 4.31).
Racial/ethnic differences in physical activity have also been reported by several
researchers. For example, Crespo and collegues (1996), using NHANES data, showed
that Mexican-Americans (women = 46% and men = 33%) and non-Hispanic Black
women (40%) had the highest leisure-time physical inactivity among U.S. adults 20 years
of age or older. Similarly, Egede and Poston (2004) in evaluating ethnic differences of
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physical activity among diabetics, demonstrated that 16% of Blacks, compared to 23% of
Hispanics and 27% of Whites, reported moderate/vigorous leisure time physical activity.
However, adjusted odds of such activity showed that no significant differences between
Hispanics and Whites, though Blacks were less likely than Whites (OR = 0.61, 95% Cl:
0.40, 0.96) to have such activity. While no significant difference was observed among
diabetic men, women, on the other hand, showed ethnic differences in moderate/vigorous
leisure time physical activity. Specifically, Black women were less likely than Whites to
engage in such behavior (OR = 0.52, 95% Cl: 0.28, 0.96). CDC further reported that
upon evaluation of the 2005 Behavioral Risk Factor Surveillance System, ethnic minority
disparities in physical activity remains a concern (Kruger & Kohl, 2007). According to
the report, non-Hispanic Whites had the highest prevalence of regular physical activity
(52.3%), followed by “other race” men (45.7%), non-Hispanic Blacks (45.3%), and
Hispanics (41.9%). August and Sorkin (2011) also reported that middle-aged minorities
were less likely to participate in less vigorous physical activities as compared to Whites.
There also exist racial/ethnic differences in smoking and drinking patterns. For
example, Kandel et al. (2004) reported that smoking initiation was higher among
Hispanic (20.3%) than White (18.2%) and Black (16.2%) youths. Additionally, the
authors reported that transition from initiation to daily smoking was highest among
Whites (18.8%), followed by Hispanics (15.9%), and lowest among Blacks (9.6%).
Trinidad et al. (2009) evaluated the prevalence of intermittent and light daily smoking
among various racial and ethnic minorities using the 2003 Tobacco Use Supplement to
the Current Population Survey. Results demonstrated that Hispanics (OR = 3.2; 95% Cl:
2.75, 3.74), Blacks (OR = 1.82; 95% Cl: 1.59, 2.07), and Asian/Pacific Islander (OR =
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1.62; 95% Cl: 1.29, 2.04) were more likely to have intermittent smoking as compared to
non-Hispanic Whites. Moreover, such ethnic/minority groups were also more likely to
have light daily smoking as compared to the referent group of non-Hispanic Whites (OR
for Hispanic = 4.64; 95% Cl: 3.85, 5.58; OR for Asian/Pacific Islander = 2.99; 95% Cl:
2.13, 4.19; and OR for Blacks = 2.69; 95% Cl: 2.27, 3.18). Current drinking status (12 or
more drinks in the past year) was observed to be highest among American Indians/Alaska
Natives and Native Hawaiians, while lowest among Asian-Americans and Pacific
Islanders; although Asian-Americans are increasing in their drinking behavior (National
Institute on Alcohol Abuse and Alcoholism, 2002). Although Asian-Americans have
often been termed “model minority,” due to their high alcohol abstinence rates (Caetano,
Clark, & Tam, 1998), majority of such studies have collapsed the heterogeneous
population in one and thus underestimating drinking patterns among high-risk groups.
Zhou and Oh (2012) evaluated various cardiovascular health behaviors, such as
smoking, binge drinking, and physical activity among Asian-Americans as compared to
Whites. Results showed that compared to 16.6% of Whites, 9.0% of Asian-Americans
reported currently smoking. Similarly, binge drinking was reported to be significantly (p
= .041) lower among Asian-Americans (4.4%) compared to Whites (7.2%). No such
significant differences were observed between White and Asian-Americans in regards to
physical activity. However, similar to previous studies, the Asian-American population
was collapsed as one, thus limiting assessment of heterogeneity. As such, further
understanding of the diversity in cardiovascular behaviors among major Asian-American
subgroups is necessary.
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H. Cardiovascular Behaviors in Asian-American Subgroups
Limited studies exist on cardiovascular behaviors of Asian-Americans, especially
stratified by major subgroups. However, of the few that does exist, results highlight a
significant heterogeneity in such behaviors. For example, as displayed in Table 2.4,
results from the National Health Interview Survey 2004-2006 (Family Core and the
Sample Adult Core components) demonstrated that most Asian-Americans never
smoked, though rates ranged from 64.9% among Koreans to that of 83.8% among AsianIndians. Similarly, rate of lifetime abstinence from alcohol ranged from 31.9% among
those identified as Japanese to that of 67.7% among Vietnamese. Leisure-time physical
inactivity was also noted to be diverse among Asian-Americans with 46.4% of
Vietnamese reporting inactivity, compared to 32.5% of Japanese (Barnes et ah, 2008).
However, the survey was primarily in English and Spanish with 92% of Asian-American
interviews conducted in English. As stated previously, given that specific Asian
subgroups, such as Vietnamese and Chinese are not English proficient as compared to
Asian Indians and Filipinos, such interview of language limitations further reduce the
likelihood capturing data from more recent Asian immigrants and in turn their behaviors.
Wong and collegues (2011) evaluated various cardiovascular risk factors,
including behaviors, among older Chinese Americans residing in New York City.
Results demonstrated that majority of participants consumed the recommended levels of
servings for major food groups, except for dairy and multivitamin supplements. For
example, the mean daily servings of fruits among participants were 2.9 + 2.7 compared to
the recommended daily servings of 2-4. Similarly, mean daily serving of vegetables was
reported to be 3.6 + 1.6 compared to recommended daily servings of 3-5. Majority of
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participants also reported a minimum of 30 minutes of moderate intensity physical
activity. Such a study, while adds to the limited literature on the cardiovascular
behaviors of Asian-Americans, has several limitations. The sample size was 125 older
Chinese Americans from New York City, thus making it less generalizable to other
Chinese Americans across the nation and Asian-Americans. Moreover, convenience
sampling was employed to recruit participants from a health fair. Such a method could
lead to bias as those attending a health fair are more likely to be healthier, interested in
healthy behaviors, and thus may not representative of the general Chinese American
population. Finally, while reports on one specific Asian-American subgroup is useful in
implementing tailored programs, lack of comparison to other subgroups makes it difficult
to assess the heterogeneity among Asian-Americans. As such, future studies comparing
such cardiovascular behaviors among major Asian-American subgroups are needed.
Wu et al. (2011) further evaluated various cardiovascular risk factors among 388
Asian-Americans from eastern Michigan. Four major Asian-American subgroups were
evaluated: Chinese, Filipino, Hmong, and Vietnamese. Results demonstrated that former
smoking rates varied between subgroups with 12.9% reported among those identified as
Hmong, 15.2% among Chinese, and 27.6% among Filipinos (no data was available for
Vietnamese). Similarly, rate of exercising 5 or more days per week also differed among
subgroups with 30.9% among Vietnamese, 39.8% among Chinese, 42.4% among Hmong,
and 43.6% among Filipinos. However, none of the aforementioned statistics reached
significance, likely due to small sample size, and thus heterogeneity in cardiovascular
behaviors remain difficult to interpret. Similar to the previous study, participants were
recruited from health fairs and thus leading to self-selection and biases. Moreover, due to
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the sample limitations to eastern Michigan only, the generalizability of the study remains
limited and therefore highlights the importance of future comprehensive studies.
In comparing Asian Indian men to White non-Hispanic men, Ghai et al. (2012)
enrolled 51,901 participants aged 45 through 69 years. Results showed that Asian Indian
men consumed less than 30% calories from fat within BMI categories of healthy weight
(OR = 2.02, 95% Cl: 1.58, 2.56) and overweight/obese (OR - 3.39, 95% Cl: 2.68, 4.39).
Only those of healthy weight, however, were less likely to eat at least five servings of
fruits and vegetables a day (OR for healthy weight = 0.68, 95% Cl: 0.52, 0.89; OR for
overweight/obese = 0.84, 95% Cl: 0.65, 1.08); although the final model including both
BMI categories remained significant (OR = 0.78, 95% Cl: 0.65, 0.94). Asian Indian men
have also been reported to have less moderate to vigorous physical activity, as compared
to non-Hispanic men (OR for healthy weight men = 0.35; 95% Cl: 0.27, 0.45; OR for
overweight/obese men = 0.56; 95% Cl: 0.47, 0.76).
Maxwell et al. (2012), utilizing 2005 California Health Interview Survey (CHIS)
data, demonstrated heterogeneity in cardiovascular behaviors among five major AsianAmerican subgroups. Results, as displayed in Table 2.5, showed that Asian-Americans
were significantly more likely than non-Hispanic Whites to walk for transportation with
highest noted among Vietnamese while lowest among Japanese subgroup. Similarly,
physical activity, both walking for fun and moderate, were diverse among the five
subgroups with highest prevalence of walking for fun noted among Vietnamese and
Japanese while lowest among Chinese. Moderate physical activity was also reported
Vietnamese and Filipino men with lowest among both Chinese men and women and
Vietnamese women. Such diversity was also demonstrated in dietary and alcohol
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consumption behaviors. For example, Korean and Vietnamese men had the highest
prevalence of consuming five or more servings of fruits and vegetables with women of
Korean, Filipino, and Vietnamese subgroups reporting the least. Significant variations
were also shown in regards to binge drinking further highlighting the diversity among
Asian-American subgroups. The limited and yet significant studies highlight the
heterogeneity in cardiovascular behaviors among racial/ethnic minorities, including
Asian-American subgroups. Thus, understanding the key determinants of such behaviors
is critical in creating tailored preventive measures.
I. Acculturation and Cardiovascular Behaviors
In order to address the disparities in cardiovascular behaviors among racial/ethnic
minorities in the U.S., a plethora of studies have highlighted the role of various
determinants of such behaviors. One such factor often associated with health behaviors
among immigrant populations has been that of acculturation. Acculturation is usually
defined as the process by which immigrants adopt to the attitudes, beliefs, views, norms,
etc. of the host nation (Berry, 2003; Castro, 2003) and have been shown to affect
immigrant health behaviors. Majority of acculturation studies, however, have been
limited to the Hispanic population, with some among Blacks as well. As such, to
thoroughly have an understanding of the role of acculturation on cardiovascular
behaviors, a discussion of such studies is warranted.
Klonoff and Landrine (1996) explored the relationship between cigarette smoking
behavior and acculturation among 444 Blacks. Results demonstrated that participants
who were reported as smokers were more traditional (less acculturated), as compared to
non-smokers. Specifically, smoking prevalence was 15.3% among participants
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considered to be acculturated, as compared to 68.49% among those considered highly
traditional. Moreover, acculturation was a more significant predictor of smoking
behavior than income and education level. Klonoff and Landrine (1999) further
replicated the aforementioned study to assess the role of acculturation and smoking
behavior among 520 Black adults. Results demonstrated that smokers were traditional as
compared to non-smokers. Similarly, the authors (Klonoff and Landrine, 1999) evaluated
the association between acculturation and drinking behavior. Results showed that those
identified as culturally traditional were more likely to be abstainers while those
considered more acculturated were drinkers. In the aforementioned studies, the authors
utilized the African American Acculturation Scale or the African American Acculturation
Scale-Revised form (for alcohol study), including questions of religious beliefs, family
values, preference to specific culture, etc.
Crespo and collegues (2001) examined the association between acculturation and
leisure-time physical inactivity among Mexican-American adults utilizing NHANES III.
Participants were stratified by place of birth (Mexico or the U.S.) and language
preference at home (English, Spanish, or both). Resulted demonstrated that leisure-time
physical inactivity was highest among those who spoke both English and Spanish (OR =
1.8; 95% Cl: 1.3, 2.5) and those who spoke Spanish only (OR =1.5; 95% Cl: 1.1, 2.0) as
compared to those who spoke English only. On the other hand, years in the U.S. showed
inconsistent results. For example, those in the U.S. less than 5 years or 10 to 19 years
had higher odds of such behavior (OR for < 5 years =1.7; 95% Cl: 1.3, 2.4; OR for 10-19
years = 1.5; 95% Cl: 1.1, 2.0), but no such significant relationship was observed for those
in the U.S. 5 to 9 years or more than 20 years.
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Neuhouser et al. (2004) also evaluated the role of acculturation on cardiovascular
behaviors among Mexican-Americans. Baseline data from Celebrating Health! in central
Washington state was included. Acculturation was measured using a four-item
instrument with questions regarding language of choice for speaking, thinking, ethnic
identification of self, and birthplace of self. The authors reported that high acculturation
was significantly associated with lower intake of fruits and vegetables (p < .05). On the
other hand, fat intake was reported to be higher among high- acculturated participants as
compared to their low- acculturated counterparts; though such results did not reach
statistical significance.
Zemore (2007) evaluated the association between acculturation and alcohol
consumption utilizing the 1995 National Alcohol Survey. The author included 1,586
Hispanic respondents with majority self-identifying as Mexican or Mexican American
(61%). Acculturation was measured using a composite scale with eight items on
language use, 10 items of media preferences, feelings regarding interactions with
“Anglos”, a four-point scale on ethnic environment, and one item on participant's ability
to speak English. Interestingly, younger age was a higher predictor of frequency of
drunkenness among drinkers and acculturation did not influence drinking outcomes
among Hispanic men. On the other hand, acculturation was a significant predictor of
various alcohol outcomes including drinking versus abstinence (OR = 1.07; 95% Cl:
1.04, 1.10), and average volume of drinks among drinkers (standardized beta = 0.16).
Wolin et al. (2006), in a cross-sectional study, evaluated the association between
acculturation (language and generation in the U.S.) to that of leisure-time and
occupational activity in a multiethnic population. Specifically, small business facilities
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with at least 25% of workers reported to be first- or second-generation immigrants or
people of color were selected. Additionally, participants were eligible if they were
permanent employees at the facility, worked more than 20 hours per week, and spoke of
the following languages: English, Spanish, Portuguese, or Vietnamese. A total of 1,740
participants from small businesses were included in the study. Patients from 10 health
centers were also selected to participate in the study. Inclusion criteria included patients
from low-income and multiethnic neighborhood, spoke either English or Spanish, no
diagnosis with cancer, not employed by the sites, and had well-care or follow-up visits
with the sites. A total of 2219 patients were enrolled. Results showed that among small
business participants, moderate level of acculturation was associated with highest
unadjusted mean level of activity (26.2 metabolic equivalent hours per week), follow by
high- acculturated participants (23.2), and low at (18.9). On the other hand, among
health center participants, increasing language acculturation, leisure-time physical
activity also increased (16.2 metabolic equivalent hours per week for low acculturated
participants, 19.0 metabolic equivalent hours per week for moderate acculturated
participants, and 20.2 metabolic equivalent hours per week for high acculturated
participants). Among small business participants, foreign-bom individuals reported
fewer metabolic equivalent hours per week as compared to second or more generation
participants. However, such an association among health center participants was weaker.
Such a study demonstrates that language acculturation and generation predicted leisure
time physical activity while the former was only associated with occupational activity.
In evaluating health behaviors among Hispanics with diabetes, Mainous and
collegues (2008) further assessed the role of acculturation. Results from the study showed
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that more acculturated Hispanics were less likely to have higher fiber intake as compared
to their less- acculturated counterparts (35.4% versus 9.4%, p = .001). Moreacculturated Hispanics were also less likely, as compare to less- acculturated participants,
to meet dietary criteria for saturated fat intake (OR = 0.13; 95% Cl: 0.04, 0.41).
However, no such relationship was observed for smoking or exercise behaviors.
Corral and Landrine (2008) utilized the operant model of acculturation in
evaluating cardiovascular behaviors among Hispanics in California. The authors
hypothesized that behaviors in low prevalence among traditional (less acculturated)
participants would be high among acculturated and vice versa. Behaviors that are
moderate in the traditional would remain the same or increase in the acculturated. As
hypothesized, the authors noted that prevalence of smoking among women was low
(7.3%) among the traditional while it increased (15.3%) among the acculturated (OR =
2.39; 95% Cl: 1.86, 3.01). Smoking behavior was moderate among the traditional men
(27.6%) and remained at similar levels (24.1%) among the acculturated men (OR = 1.23;
95% Cl: 0.97, 1.55). Similarly, as predicted, intake of 5 plus servings of fruits/vegetables
per day was high among traditional women (56.3%) and men (62.3%) but lower among
acculturated women (37.9%) and men (47.1%). This study demonstrates that regardless
of the acculturation proxy utilized, the operant model provides a predictive tool in
understanding immigrant health behaviors and thus could further provide the foundations
for future studies, including this proposed research.
J. Acculturation and Cardiovascular Behaviors: Studies in Asian-Americans
The proposed study is not the first to evaluate the association between
acculturation and cardiovascular behavior among adult Asian-Americans. However, the
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current literature on such research is limited with only a few assessing major AsianAmerican subgroups and primarily focused on smoking behavior. Nevertheless, an
understanding of the current literature can provide the foundation for the need for future
studies conducting a more comprehensive analysis of acculturation measures among
Asian-Americans and its association with cardiovascular behaviors. A summary of such
studies is further provided in Table 2.6.
Lee et al. (2000) conducted a cross-sectional mail survey to evaluate the
association between acculturation and various health and behavioral outcomes among
Korean American adults (17 years of age or older). Participants were randomly selected
based on surname from telephone white pages. The authors evaluated acculturation based
on two-culture matrix model followed by cluster analysis to identify three groups:
acculturated, bicultural, and traditional. Results showed that compared to traditional
women, acculturated and bicultural women were more likely to be smokers. On the other
hand, bicultural men were less likely than traditional to be smokers though significant
decrease in smoking was not observed among acculturated men in comparison to
traditional. The odds of light physical activity was higher among both men and women
who were acculturated, as compared to traditional, though an increased odds was only
observed among acculturated women in comparison to their traditional counterparts. Fat
intake, however, was not associated with acculturation in either gender. Similar to their
previous study, limitations of this study include selection bias due to use of Korean
surname only, biases associated with self-reported data, and lack of adequate secondgeneration Korean Americans to account for wide range of acculturation levels.
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Gomez et al. (2004) assessed the role of acculturation on cardiovascular behaviors
including smoking behavior, among various Asian-American subgroups. Participants
were asked to identify race and ethnicity, including sub-category of Asian country of
origin, country of birth, year/age at immigration, and country of birth of family (parents
and grandparents). Results from the study demonstrated that odds of ever having smoked
was lower among foreign-bom Chinese (OR = 0.5; 95% Cl: 0.2, 1.1), Filipino (OR = 0.1;
95% Cl: 0.0, 0.2), other Asians (OR = 0.1; 95% Cl: 0.0, 1.0), and multiple-race Asians
(OR = 0.2; 95% Cl: 0.1, 0.7); though it only reached significance for Filipinos and those
considered multiple-race Asians. On the other hand, foreign-bom Japanese reported
higher odds of smoking (OR = 2.8; 95% Cl: 0.9, 8.3), though once again it did not reach
significance. Preference for a language other than English was also associated with lower
odds of ever having smoked among all Asian groups evaluated except for those termed
other Asians, though none reached statistical significance. Furthermore, lower odds of
drinking were associated with foreign-language preference (OR = 0.3; 95% Cl: 0.2, 0.6).
Despite indications of the role of acculturation on health behaviors, this study is limited
in generalizability due to participants being chosen from five Northern California Kaiser
Permanente Medical Care Programs and thus selection bias.
Hofstetter et al. (2004) further evaluated acculturation and smoking behaviors
among Korean descents in California using the Suinn-Lew Asian self-identity
acculturation to U.S. society scale. Such a survey assesses aspects of cultural preference
involving entertainment, food, language, and self-identity. Similar to previous studies,
less acculturated men and more acculturated women were reported to be present and
predicated smokers. Due to utilization of telephone surveys, those without phones were
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excluded from the study. Similarly, acculturation measures among Korean Americans
are not well known and thus it remains debatable whether the scale used in this study
(Suinn-Lew Asian self-identity acculturation to U.S. society scale), originally developed
for college students, is adequate for the general Korean immigrant population.
Ma et al. (2004) examined the association between acculturation and rules of
smoke-free home among Asian-Americans (Chinese, Koreans, Vietnamese, Cambodians,
and other Asian). The authors assessed acculturation based on frequency of speaking
native language, reading in native language, preparing and eating native food, place of
birth, and time of residence in the U.S. Results showed that length of residency (5 or less
years) was associated with likelihood of having someone smoke inside the house as
compared to those living in the U.S. 6 or more years {p < .001). Similarly, never or
sometimes reading in native language was significantly associated with (/? < .001) having
someone smoke inside the house. Interestingly, the role of higher acculturation in
lowering at-home smoking was primarily among male respondents. In addition to the
limitations of cross-sectional and self-reported data, the study also lacks generalizability
due to selection bias. Participants in the study were members of community based
organizations and such social settings could exclude those more acculturated and not
belonging to similar cultural- or ethnicity-specific organizations. Moreover, ability to
speak or read one's native language may not be an adequate measure of acculturation and
thus English proficiency inclusion in addition to native language variable would have
been beneficial to this study.
In another cross-sectional study among recent immigrants and U.S. bom AsianAmericans (Koreans, Chinese, Vietnamese, and Cambodians) from Pennsylvania and
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New Jersey, Ma, et al. (2004) evaluated the role of acculturation in smoking behavior.
Acculturation was assessed using frequency of speaking and reading in native language,
and preparing and eating native/traditional food. Evaluation of 1,374 participants
demonstrated that for adult males high acculturation was associated with lower odds of
smoking (unadjusted OR = 0.65; 95% Cl: 0.44, 0.96). Residing in the U.S. six or more
years was also associated with lower odds, though it did not reach statistical significance.
Among adult females, high acculturation was associated with higher odds of smoking,
though not statistically significant. On the other hand, residing in the U.S. six or more
years was associated with lower odds of smoking (OR = 0.47; 95% Cl: 0.26, 0.85). Upon
adjusting for covariates, high acculturation was associated with lower odds of smoking
among males (OR = 0.59, 95% Cl: 0.39, 0.91). However, no statistically significant
associated was observed between length of residency and smoking among adult males
and females or between acculturation level and smoking among females. Despite limited
association observed between acculturation and smoking behavior the study does
highlight the importance of adequate acculturation measure. Additionally, similar to the
authors’ previous studies, selection bias due to participant recruitment through
community based organizations further limit the generalizability of the study.
Kandula & Lauderdale (2005), utilizing CHIS 2001 data, evaluated length of
residency in the U.S. and its association to various types of physical activity. Results
demonstrated that compared to their U.S.-bom counterparts, Asian-American men
residing in the U.S. for four years or less had lower odds of having recommended leisure
time physical activity (OR = 0.53, 95% Cl: 0.29, 0.96). On the other hand, being in the
U.S. for at least 10 years was associated with lower odds of meeting recommended non49

leisure-time physical activity (OR = 0.55; 95% Cl: 0.31, 0.96). Among Asian-American
women, increasing residency in the U.S. (as compared to being bom in the U.S.) was
associated with increasing odds of meeting recommended levels of leisure-time physical
activity (OR for 0-4 years = 0.31; 95% Cl: 0.71, 0.55; OR for 5-9 years = 0.39; 95% Cl:
0.23, 0.67; OR for 10 or more years = 0.43; 95% Cl: 0.28, 0.65). On the other hand, odds
of physical inactivity was highest among those residing the U.S. 5-9 years (OR = 3.31;
95% Cl: 1.80, 6.09), followed by those in the U.S. for 4 years of less (OR = 2.47; 95%
Cl: 1.39, 4.36), and 10 years or more (OR = 2.22; 95% Cl: 1.32, 3.72). When evaluating
the effect of ethnicity on such behavior, the authors noted that only Koreans (as
compared to Chinese) had significantly higher odds of meeting recommended leisure
time physical activity (OR = 1.87; 95% Cl: 1.19, 2.93). Given that the authors did not
report the association between acculturation and cardiovascular behaviors stratified by
Asian-American subgroup, it remains difficult to evaluate whether acculturation is a
predictor of such behaviors across all groups or only a few.
Maxwell and collegues (2005) also utilized CHIS 2001 data to examine the
various correlates of smoking among Chinese and Filipino American adults. Results
from multivariate analyses demonstrated that both Chinese and Filipino adult men bom
outside the U.S. had higher odds of smoking (OR for Chinese = 2.59; OD for Filipino =
1.42). On the other hand, odds of smoking were lower among foreign-bom women (OR
for Chinese = 0.41; OR for Filipino = 0.38). Interestingly, spoken language did not show
significant association to smoking behaviors; further demonstrating the differing
measures acculturation that could be adequate for the varying Asian-American
subgroups. Similar to several other studies, this study did not include other Asian50

American subgroups, such as South Asians, Koreans, etc. all of whom are represented in
the CHIS data.
Chae et al. (2006) evaluated the prevalence of smoking among Asian-Americans
using the National Latino and Asian-American Study. Results showed that smoking
prevalence was higher among foreign-bom men (24.9%) as compared to U.S.-bom men
(15.6%). On the other hand, U.S.-bom women had a higher prevalence of smoking
(11.7%) compared to their foreign-bom counter parts (6.3%). A major limitation of this
study is due to its lack of generalizability. Asians identified as not being Chinese,
Filipino, or Vietnamese were considered "other,” and thus collapsing of such diverse
groups can lead to biased data.
Another study utilizing CHIS 2001 and 2003 data examined the role of
acculturation and smoking behavior among major Asian-Americans (An et al., 2008).
The authors utilized three proxy measures for acculturation: generation level, years in the
U.S. and language spoken at home. Results from multivariate analyses showed that
English language preference at home and second or more generation level was associated
with lower odds of smoking and higher odds of quitting among males. For example,
Asian-American men who reported English-only preference had lower odds of being
current smokers (OR = 0.64, 95% Cl: 0.43, 0.96). Similarly, such men who were second
generation or above had lower odds of being current smokers (OR = 0.59; 95% Cl: 0.38,
0.91). On the other hand, only residing in the U.S. 15 years or more was associated with
higher odds of being a current smoker among women (OR = 1.52; 95% Cl: 1.03, 2.26).
Odds of quitting were higher among those who preferred English partly (OR = 1.41; 95%
Cl: 1.01, 1.96), followed by those who preferred English only (OR = 1.58; 95% Cl: 1.01,
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2.45). Men who were second generation or more also had higher odds of quitting (OR =
1.58; 95% Cl: 1.01, 2.45). The authors evaluated the association between acculturation
and behavior among all Asian-Americans, and not by subgroup. Given that there were
significant differences in prevalence of smoking and quit rate among various subgroups,
evaluation of such an association stratified by subgroups is essential.
Using the CHIS 2005 data, Afable-Munsuz et al. (2010) also evaluated physical
activity levels among Mexican, Chinese, and Filipino adults. Given that the purpose of
this discussion is to assess the role of acculturation on Asian-American health behaviors,
only results from Chinese and Filipino participants will be examined in the following
section. The authors assessed generation level, language spoken at home, and language
of interview as independent variables relating to acculturation. Among Chinese adults,
third generation (as compared to first) was associated with higher odds of any physical
activity (unadjusted OR = 1.9; 90% Cl: 1.1, 3.5), though no significant association
existed upon adjustment for potential covariates. On the other hand, in the same
population, second generation (compared to fist) was associated with lower odds of non
leisure-time physical activity among (adjusted OR = 0.4; 95% Cl: 0.2, 0.8). While
language spoken at home did not provide any significant association, language of
interview was associated with higher odds of any physical activity (adjusted OR = 2.6;
95% Cl: 1.6, 4.1), higher odds of leisure-time physical activity (adjusted OR = 2.4; 95%
Cl: 1.5, 3.7), and non-leisure-time physical activity (adjusted OR = 2.6; 95% Cl: 1.5,
4.4). Among Filipino adults, second generation (compared to first) was associated with
lower odds of non-leisure time physical activity (adjusted OR = 0.4; 95% Cl: 0.2, 0.9).
Such associations, though inconsistent, provide a foundation for the importance of
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evaluating acculturation among Asian-Americans, especially by subgroups and for
various other behaviors.
Ghai et al. (2012) evaluated whether generation level had any influence on
various cardiovascular behaviors among Asian Indian men. Generation was defined as
first generation (bom outside the U.S.), second generation (at least one parent bom
outside the U.S.), and third generation (parent(s) and participants were bom in the U.S.).
Results demonstrated that increased duration of residency was associated with increased
negative behaviors. For example, all second generation Asian Indians reported being
non-vegetarians and more second generation Asian-Indians reported being current or
former smokers. Generational status was also associated with increases in caloric intake
(1519.3 kcal per day among first generation to 2992 kcal per day among second
generation). Such results further highlight of the critical role of acculturation on health
behaviors among immigrants. However, a significant limitation to this study, is the
recruitment of study samples from managed care setting and thus has limited
generalizability to Asian-Americans.
K. Conclusion
The literature demonstrates that CVD remains a public health threat and thus
promoting healthy cardiovascular behaviors (healthy diet and physical activity) and
reducing prevalence of negative behaviors (tobacco use and alcohol abuse) are
imperative. In addressing the plethora of determinants of such behaviors, researchers
have highlighted the importance of acculturation among immigrant populations.
However, majority of the empirical data on such a notion stems from studies conducted
in the Hispanic population. Of the few studies that have addressed such associations
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among Asian-Americans, the heterogeneous population has been primarily collapsed into
one group. Of the few studies that have assessed the role of acculturation by AsianAmerican subgroup, most are limited due to small sample size, lack of generalizability
due to selection biases, or limited to only a few subgroups and not addressing the major
growing subgroups in the nation. Thus, future studies addressing such behaviors and the
potential role of acculturation are necessary, especially utilizing population-based data in
order to provide generalizability and a comprehensive understanding of the need for
targeted health promotion measures.
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Table 2-1
Population change from 2000 to 2010 ofsix major Asian-American subgroups._______
Asian-American
Asian alone in 2000 Asian alone in 2010 Percent change
from 2000 to 2010
subgroup
69.8
Asian-Indian
1,718,778
2,918,807
1,169,672
39.6
1,632,717
Vietnamese
38.9
2,649,973
1,908,125
Filipino
37.9
3,535,382
Chinese
2,564,190
1,099,422
1,463,474
33.1
Korean
841,824
-1.2
Japanese
852,237
•
•
•
•
Excluding those reported in combination with one or other race.
Adapted from Hoeffel et al. (2012).
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Table 2-2
Socioeconomic status of major Asian-American subgroups.
Bachelor’s degree
Median household income (margin of error)
Subgroup
or higher (%)
$90,528 (±1539)
Asian-Indian
70.1
52.1
$68,202 (±1607)
Chinese
$79,840 (±1157)
Filipino
48.0
$61,743 (±1448)
Japanese
46.3
$53,887 (±2431)
49.8
Korean
$55,667 (±1302)
Vietnamese
27.8
Adapted from (Palaniappan et al., 2010).
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Table 2-3
Scores for the five-dimension model of national culture among specific Asian nations as
compared to the U.S.
Nation
LTOa
IDVa
MAS"
UAf
PDf
118
30
20
66
80
China
44
19
64
94
32
Philippines

S. Korea
Vietnam
Japan
India
U.S.

60
70
54
77
49

39
40
95
56
62

18
20
46
48
91

85
30
92
40
46

75
80
80
61
29

aThe five-dimensions include: power distance (PDI), individualism (IDV),
masculinity/femininity (MAS), uncertainty avoidance (UAI), and long-term orientation
(LTO). Source: The Hofstede Centre (2013).
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Table 2-4
Distribution of cardiovascular behaviors among major Asian-American subgroups based
on National Health Interview Survey, 2004-2006.
Behavior
Chinese Filipino Asian- Japanese Vietna- Korean
Indian
-mese
64.9
75.2
76.5
Never smoker
69.5
83.8
84.0
12.2
21.7
7.2
7.3
11.9
Current smoker
13.9
47.4
31.9
67.7
39.5
57.3
Lifetime abstinence 45.9
f/alcohol
46.4
42.3
32.5
34.8
37.0
39.7
Leisure-time
physical inactivity
Adapted from Barnes et al. (2008).
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Table 2-5
Distribution of cardiovascular behaviors among five Asian-American subgroups based
on California Health Interview Survey, 2005.
Chinese Japanese Korean Filipino
Vietnamese
Behavior
% Walk for transportation
74
59
44
51
53
Males
68
56
46
56
56
Females
% Walk for fiin
58
48
49
42
57
Males
61
56
55
58
50
Females
% Moderate physical activity
53
52
45
42
46
Males
38
56
48
42
51
Females
% Hard/vigorous exercise
32
30
32
28
28
Males
17
26
22
16
19
Females
% Consume 5 or more fruits/vegetables per day
58
48
52
59
47
Males
31
32
29
43
38
Females
% Had any alcohol beverage in past month
65
65
55
65
58
Males
27
55
38
52
Females
37
% Binge drink in past 30 days
17
21
23
20
8
Males
4
12
7
15
3
Females
% Current smoker
31
30
25
15
13
Males
12
6
16
3
Females
Adapted from Maxwell et al. (2012).
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CHAPTER 3
METHODS
A. Study Overview
This study conducted a secondary analysis of the public use adult portion of the
California Health Interview Survey (CHIS) 2007, 2009, and 2011 cross-sectional data to
assess the association between acculturation and each of the cardiovascular behaviors
(diet, physical activity, cigarette smoking, and binge drinking) among six major AsianAmerican subgroups. Asian-American subgroups included in this study were: Chinese,
Filipino, South Asian, Japanese, Korean, and Vietnamese. The data year(s) to best
address each research question was utilized.
B. California Health Interview Survey Overview
CHIS, considered the largest state health survey in the U.S., is a biennial
population-based survey collaboratively facilitated by University of California, Los
Angeles Center for Health Policy and other agencies. It is also conducted in several
languages, such as English, Spanish, Cantonese, Mandarin, Korean, and Vietnamese.
1. CHIS Data Collection
The CHIS utilizes a multi-stage sample design for each year of data
collection. A random-digit-dial sample was selected, including telephone and cellphones
(starting 2007). For the landline sample, geographic sampling strata were created. From
each stratum, residential telephone numbers were selected to interview one adult, one
adolescent (12 to 17 years of age), and a proxy adult for one child (0 to 11 years of age).
Both the adolescent and child, in each household, were randomly selected, with the
adolescent being interviewed directly and a proxy adult providing data for the child.
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Starting in 2007, CHIS also included a sample of cellphone-only households to ensure
adequate California resident representation. Random-digit-dial was used to draw samples
from cellphone-only households and then stratified by area code to prevent double
sampling of those with landlines and cellphones (California Health Interview Survey,
2013).
Adults who had a California address and telephone number, were at least 18 years
of age or older, and completed > 80% of the questionnaire were included in the adult
surveys. Those incarcerated, institutionalized, under 18 years of age, or living in group
quarters (dwelling where nine or more unrelated individuals lived together) were all
excluded (California Health Interview Survey, 2013).
2. Response Rates
The adult response rates for CHIS 2007 was 52.8% for participants
selected through a combined landline random-digit-dial list and oversampled surname
list, while 52.0% for those selected from a cell phone random-digit-dial list responded.
Similarly, the adult response rates for CHIS 2009 is 49.0% for participants selected
through a combined landline random-digit-dial and oversampled surname list, while it
was 56.2% for those selected from a cell phone random-digit-dial list (CHIS, 2012).
Currently, CHIS 2011 comprehensive methodological files have not been released and
thus data on response rates are not available.
3. Sample Weighting
Weights were applied to the sample data in order to produce population
estimates. CHIS researchers created a household weight resulting from the base weight
(inverse of the probability of selection of the telephone number) and other adjustment
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factors. The household weight in turn was used to compute personal-level weight,
including adjustments for the intra-household sampling of persons and nonresponse.
Next, using the raking method with 11 dimensions (including age, sex, race), person-level
weight was adjusted to ensure consistency with population controls created from the
population estimates and proportions provided by the California Department of Finance
(California Health Interview Survey, 2013).
4. Missing Data Imputations
CHIS researchers utilized two methods to conduct missing data
imputation: random selection from observed distribution of respondents and hot deck
imputation without replacement. The first was only used for variables with a small
missing percent. In the second method, a response value for an item was assigned to a
similar subject with missing response upon pooling of donors and recipients; both
matched based on household and individual variables. A recipient then received a
randomly imputed value from a donor, with the donor being removed upon first use
(California Health Interview Survey, 2013).
C. Study Exclusion and Inclusion Criteria
Data from adult respondents who self-reported as one of the six Asian-American
subgroups (Chinese, Filipino, South Asian, Japanese, Korean, or Vietnamese) were
included in the study. Those who self-reported as any other racial group were excluded.
Due to limited female smokers among each Asian-American subgroup, analysis of the
association between acculturation and smoking was only limited to Asian-American
males. Table 3.1 displays the sample size for each CHIS data year included in the study.
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D. Data Analyses
Following is a discussion of study variables (outcome, exposure, and covariates)
included for each analysis conducted along with data analyses procedures and the specific
CHIS data fde utilized. Table 3.2 provides each outcome variable and associated
independent variables (including covariates). SAS code for all data analyses are further
provided in Appendix B. When permissible due to adequate sample size, interactions
between independent variables were further assessed.
Familywise error correction was only utilized in the case of binge drinking due to
reviewer request. Experts argue that such corrections are considered to increase the
probability of Type II error at the cost of lowering Type I error. Experts have further
argued that such alpha-adjustment methods reduce statistical power. Moreover, such
adjustments are common for experimental studies and rare for secondary analyses of
cross-sectional data where identification of critical determinants of outcomes is essential
for future experimental studies (Gelman, Hill, & Yajima, 2009; O’Keefe, 2003).
1. Acculturation Measures for Asian-Americans
Questions regarding language of use with friends and for entertainment
could not be utilized as such questions were only asked to a subset of the CHIS
population. Moreover, variables such as time and percent of life in U.S. were determined
from pre-existing measures, such as country of birth. Such limitations prevented factor
analysis to determine an acculturation scale for Asian-Americans.
As a result the following two proxy measures of acculturation were utilized:
language spoken at home and generational status. Language spoken at home was
categorized from CHIS-provided variables on language to: English only, English and
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another, and another language only. Generation was categorized as first (foreign bom),
second (bom in U.S. with both parents foreign bom), and third or more (both self and at
least one parent bom in U.S.). For analysis of the association between acculturation and
physical activity, however, inadequate sample size did not permit utilization of
generation as a proxy measure of acculturation. As such, in addition to language use at
home, time in U.S. was used. Time in U.S. was defined as bom in U.S., immigrated less
than 15 years ago, and immigrated at least 15 years ago (based on distribution pattern of
sample in the study). Other measures could not be simultaneously assessed due to
multicollinearity. Only a scale based on available questions were not obtained due to
limitations of interpretability of a factor score and as such the aforementioned proxies
were utilized instead.
2. Acculturation and Diet
Given that CHIS does not ask Asian-American specific fruit or vegetable
intake questions, such as use of kimchi (for Koreans), ghee or bitter melon intake (for
South Asians), etc., the database does not provide an ideal scope for assessing the role of
acculturation on intake of fruits/vegetables. CHIS, however, does ask questions on fast
food intake and thus the association between acculturation and fast food was evaluated.
CHIS 2007, 2009, and 2011 data fdes were utilized for this component of the analysis.
The outcome variable for this component of the analyses was consumption of fast food in
the past week. Control variables, included: age, gender (male, female), marital status
(currently married, not currently married), educational status (Associate degree or less,
Bachelor’s degree or more), poverty level (at or above 200% federal poverty level (FPL),
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below 200% FPL), body mass index (BMI) based on Asian-American standards
(Samaha, 2007; WHO Expert Consultation, 2004), and survey year.
Distribution of demographic and socioeconomic variables among AsianAmerican subgroups was assessed using frequencies and population-weighted percent.
To obtain a test for statistical significance in univariate analyses, linear regression for
complex surveys was run using PROC SURVEYREG with fast food intake in the past
week as the outcome variable. After checking for assumptions, multiple linear regression
analysis was conducted using PROC SURVEYREG for fast food intake. A polynomial
term for age was inserted into the model to meet the linearity assumption. Design-based
F statistics were used to assess statistical significance of all aforementioned analyses at
a=0.05. Limited female sample size for specific Asian-American subgroups did not
allow gender and acculturation interaction assessment.
3. Acculturation and Physical Activity
Due to changes in CHIS questionnaire, only 2007 dataset was utilized for
evaluating the role of acculturation on physical activity. The outcome variable, physical
activity, was assessed as metabolic equivalents (METs). METs were calculated based on
American College of Sports Medicine (ACSM) recommendation of meeting 450-METmin-per week. CHIS provides both moderate and vigorous physical activity per week. To
convert CHIS data into weighted METs, moderate physical activity and vigorous physical
activity (in minutes) were multiplied by 3.3 and 8.0, respectively. Once converted, the
METs were collapsed into a dichotomous variable of meeting or not meeting
recommended ACSM levels (Haskell et ah, 2007; Van Wieren et ah, 2011).

68

Covariates for regression analyses included age, gender (male, female), marital
status (current married, not currently married), education (Associate degree or less,
Bachelor’s degree or more), poverty (at or above 200% FPL, below 200% FPL),
neighborhood safety (not safe all the time, safe all the time), Asian-American BMI
standard, and chronic disease status. Chronic disease status was defined as reporting at
least one of the following: asthma, diabetes, heart disease, hypertension, congestive heart
failure, and BMI of 23kg/m2 or more.
Descriptive statistics were conducted to evaluate the distribution of
sociodemographic and other characteristics of the six Asian-American subgroups. Next,
independent multivariable logistic regression analyses were conducted for each AsianAmerican subgroup. Assumptions for logistic regression were further assessed and a
jackknife approach was utilized to properly compute standard errors due to the survey’s
multistage complex sampling design, as in previous studies. Given that the literature
demonstrates acculturation to be gender-specific (Abraido-Lanza, Chao, & Florez, 2005;
Marquez & McAuley, 2006), interactions between both proxy measures of acculturation
and gender were assessed using separate regression analyses.
4. Acculturation and Binge Drinking
In order to evaluate the association between acculturation and binge
drinking, data from CHIS 2007, 2009, and 2011 data files were utilized. The outcome
variable was any reported binge drinking (yes or no to binge drinking in the past 12
months), created from CHIS-provided binge drinking variable. CHIS defined binge
drinking as 5 or more drinks for men and 4 or more drinks for women per occasion.
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Covariates included: survey year, age, gender, SES (education and poverty levels)
and marital status, as utilized previously in diet analyses, in addition to smoking status
(ever versus never), and poor health status. Reporting at least one of the following was
defined as poor health status: self-rated general health as poor, at least one chronic
disease (diabetes, hypertension, heart disease, congestive heart failure), Kessler 6-scale
score of 13 or more indicating poor mental health (Kessler et al., 2002; 2005), and BMI
of 23kg/m2 or more.
Descriptive analyses were conducted to determine distribution of
sociodemographics and other characteristics of each Asian-American subgroup in the
study sample. Next, univariate analyses were performed using survey linear regression
for continuous variable of age and Pearson’s test, using design-based F values, for
categorical variables, to assess if there were statistically significant differences between
sociodemographics and other characteristics for Asian-Americans reporting binge
drinking in the past 12 months. Multivariable logistic regression analyses were
conducted, upon checking for assumptions, independently for each Asian-American
subgroup with binge drinking as the dependent variable. Variables included in regression
modeling were proxy measures of acculturation along with covariates. A jackknife
approach was utilized to adequately compute standard errors due to the survey’s
multistage complex sampling design, as in previous studies (Banta, James, Haviland, &
Andersen, 2013; Banta, Przekop, Haviland, & Pereau, 2008).
5. Acculturation and Smoking
CHIS 2007, 2009, and 2011 data files were utilized to assess the role of
acculturation on smoking behavior among Asian-Americans by subgroup. Smoking
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behavior was assessed as current smoker versus not current smoker based on CHISprovided variables. Covariates included were similar to those utilized in binge drinking
analysis with the exception of ever versus never smoking status and inclusion of Kessler
6-scale. Data analysis were similar to methodology in analysis of binge drinking though
due to limited sample sizes, interaction between gender and acculturation could not be
analyzed.
E. Statistical Analyses Software
Due to the necessity of using linearization and replication to estimate variances in
CHIS, all statistical analyses were conducted using SAS 9.3 (SAS Institute, Inc., Cary,
NC).
F. Power Analysis
An a priori power analysis was conducted with G power 3.1.3 software (Paul,
Erdfelder, Lang, & Buchner, 2007). For linear multiple regression fixed model,
increase, with a power=80%, a=0.05, effect size=0.15, and 20 predictors, the required
sample size would be 157 for each group. For two-tailed logistic regression analyses with
a power=80%, a=0.05, and odds ratio effect size=1.5, the calculated sample size is 308
for each group.
G. Strengths and Limitations
The major strength of the study stems from the utilization of the large CHIS
database based on complex survey design using random-digit-dial system, whose
replicate weights allow for a more precise representation of the population distribution of
California. Additionally, very few studies to date have assessed the role of acculturation
on cardiovascular behaviors among Asian-Americans, and even less among specific
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subgroups. Thus, this study furthers provide the foundation for future research
addressing the said population’s cardiovascular behaviors.
The major limitations of this proposed study is due to the cross-sectional design
and self-reported data. As such, while the study can be hypothesis generating, it cannot
provide evidence for conclusions about causality regarding the influence of acculturation
on cardiovascular behaviors and thus demands further longitudinal research. Given that
the study utilizes proxy measures of acculturation, it is plausible that acculturation is not
accurately measured for the said population and future research would require
development of such scales. Moreover, the population included in the study may not be
representative of Asian-Americans residing outside California.
H. Research Ethics
The dissertation was evaluated by Institutional Review Board (IRB) of Loma
Linda University and considered non-human subject research. A copy of the IRB
decision form is included in Appendix A. The study utilized secondary data obtained
from CHIS and thus all identifiable information has been removed from the public access
database. To further ensure confidentially, none of the researchers involved in this study
made any effort to identify the participants of CHIS. All California residents were given
an equal opportunity to be selected for CHIS, thus ensuring justice.
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Table 3-1
Sample size (n) of Asian-American subgroups by survey year.

Chinese
Filipino
South Asian
Japanese
Korean
Vietnamese
Total

2009
1037
450
408
373
938
1440
4646

2007
1378
703
464
488
654
493
4180
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2011
1161
485
480
314
706
867
4013

Total
3576
1638
1352
1175
2298
2800
12839

Table 3-2
Outcome variables (cardiovascular behaviors) and associated independent variables.
Covariates
Exposure variables
Outcome variables
Diet
Number of times ate fast food
in past week-continuous
Physical activity
Met 450 MET-per-weekdichotomous

Binge drinking
Consumed 5 or more drinks
(male) or 4 or more drinks
(female) per occasiondichotomous
Smoking
Current smoker-dichotomous

Acculturation
• Language spoken at
home3
• Generation statusb
Acculturation
• Language spoken at
home3
• Time inU.S.6
Acculturation
• Language spoken at
home3
• Generation status15

Age, gender, marital
statusd, education6,
povertyf, BMIg, survey
year
Age, gender, marital
statusd, education6,
povertyf, neighborhood
safetyh, BMI8, chronic
disease1
Age, gender, marital
statusd, education6,
povertyf, smoking status,
poor health status1,
survey year
Age, gender, marital
statusd, education6,
povertyf, poor health
status-1, survey year

Acculturation
• Language spoken at
home3
• Generation status15
3English only, English and another, another language only.
bZero (foreign bom), first (bom in U.S. with both parents foreign bom), second or more
(both self and at least one parent bom in U.S.).
6Bom in U.S., immigrated at least 15 years ago, immigrated less than 15 years ago.
dCurrently married, not current married.
6Associate degree or less, Bachelor’s degree or more.
fBelow 200% federal poverty level (FPL), at or above 200% FPL.
8Body mass index (BMI) based on Asian-American standards (kg/m2) = Underweight
(<18.5), Increasing but acceptable risk (18.5-22.9), Increased risk (23-27.5), High risk
(>27.5).
bNeighborhood safe all the time, not safe all the time.
‘Chronic disease = at least one of the following: asthma, diabetes, heart disease,
hypertension, congestive heart failure, and BMI of 23kg/m2 or more.
jPoor health status = at least one of the following: self-rated general health as poor, at
least one chronic disease (diabetes, hypertension, heart disease, congestive heart failure),
Kessler 6-scale score of 13 or more indicating poor mental health, and BMI of 23kg/m2
or more.
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Abstract
Objective: Evaluate the association between acculturation and binge drinking among six
Asian-American subgroups.
Methods: A cross-sectional analysis of public access adult portion of 2007, 2009, and
2011 California Health Interview Survey data was conducted. Univariate and
multivariable logistic regression analyses were utilized with any binge drinking in the
past year as the outcome variable and language spoken at home and generation as proxy
measures of acculturation.
Results: A total of 1,631 Asian-Americans (N = 665,195) were identified as binge
drinkers. Binge drinking was positively associated with being first generation South
Asian (OR = 3.05, 95% Cl = 1.55, 5.98) and monolingual (English only) Vietnamese
(OR = 3.00; 95% Cl = 1.58, 5.70), especially among females. Other factors associated
with increased binge drinking were being female (Chinese only), not current married
(South Asian only), and being an ever smoker (all subgroups except South Asians).
Conclusion: First generation South Asians and linguistically acculturated Vietnamese,
especially females, are at an increased risk of binge drinking. Future studies and
preventive measures should address the cultural basis of such health risk behaviors
among Asian-American adults.

Key words: Acculturation, Asian-Americans, Binge drinking, Alcohol, California Health
Interview Survey
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1. BACKGROUND
The Asian-American racial group is comprised of those having origins or
immigrated from the Far East, Southeast East, or the Indian Subcontinent, thus consisting
of a vast range of nationalities and reflective of a heterogeneous population. According to
the US Census Bureau’s 2010 Census Brief [1], a total of 10.2 million Asian-Americans
(excluding those in combination with other races) were reported in 2000 and increased to
14.7 million by 2010, a 43.3% change. Of the Asian-American subgroups with at least
one million responses were Chinese, Filipino, Asian-Indian, Vietnamese, Korean, and
Japanese, with Asian-Indians experiencing the largest growth. Current estimates further
report that by 2050, Asian-Americans are expected to comprise 9% of the entire U.S.
population, a rise of 4% compared to 2005 [2]. Such trends are indicative of an urgent
need for research and health promotion measures to address the needs of a growing
population.
The Asian-American population also varies in their socioeconomic status. For
example, Asian-Indians are more likely to have a Bachelor’s degree or higher compared
to those who are Vietnamese. Similarly median household income can vary among
Asian-Americans, ranging from $53,887 among Koreans to that of $90,528 among
Asian-Indians [3]. Assessment of the National Health Interview Survey 2004-2006
further demonstrated that more than 75% of Japanese, Filipino, and Asian-Indian adults
had incomes at or above 200% of the federal poverty level. On the other hand,
Vietnamese, Koreans, and Chinese adults are twice as likely as Filipinos to at or below
the poverty level [4], further demonstrating the heterogeneity among various AsianAmerican subgroups.
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Similar to the aforementioned heterogeneous characteristics, cardiovascular
disease (CVD) risk and behavioral patterns are also diverse among Asian-American
subgroups. While the majority of current studies collapse the heterogeneous population
into one, a few that have independently evaluated Asian-Americans demonstrated that
certain sectors of the population, such as Asian-Indians and Filipinos, are at a greater risk
of various CVDs than the general US population [4, 5]. For example, Barnes and
colleagues [4] reported that Asian-Indian adults were twice as likely, as compared to
Koreans to have ever been told to have heart disease.
Additionally, risk for hospitalization due to ischemic heart disease was
significantly higher among Filipinos and South Asians, as compared to the referent group
of Chinese adults [5]. Prevalence of type 2 diabetes mellitus, a risk factor for CVD, has
also been reported to differ among Asian-Americans [6-9]. For example, diabetes
prevalence was shown to be twice as high among Asian-Indians, as compared to Chinese
and Japanese adults [4]. Using a nationally representative database, Ye and colleagues [9]
also showed that, compared to Whites, Asian-Indians were 130% more likely to have
diabetes. Despite such growing trends in the population and associated cardiovascular
health outcomes, little research exists on elucidating the various health risk behaviors
among the heterogeneous population, especially disaggregated by subgroups. This study
examines the association between acculturation and binge drinking among six major
Asian-American subgroups utilizing the California Health Interview Survey (CHIS), a
population-based survey.
It is imperative to address current binge drinking behaviors as it is associated with
significant negative health and socioeconomic consequences, including increased risk of
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cardiovascular diseases, motor vehicle accidents, violence, homicide, suicide, and loss of
productivity [10-17]. Some researchers have suggested that moderate drinking could
have cardioprotective effect [18], while others have highlighted that such potential
cardioprotective role of moderate drinking could be overestimated due to lack of
adequate adjustment for confounders [13]. Regardless of the debate whether light or
moderate alcohol consumption can be a cardioprotective factor, several researchers have
shown that at-risk drinking (binge or heavy) is associated with increased risk of CVD.
Binge drinking is usually defined as 5 or more drinks for men and 4 or more drinks for
women per occasion [19]. According to the Centers for Disease Control and Prevention,
at least 15% of Americans report binge drinking in the past 30 days and currently 4
million binge drinking episodes occur each day [20]. Reducing binge drinking among US
adults is one of the leading objectives of the Healthy People initiative [21] and given the
increasing trends in binge drinking [22] and associated health outcomes, understanding
the determinants of such behaviors is critical.
In recent years, a plethora of studies have highlighted the role of acculturation, the
process by which immigrants adopt the views, attitudes, culture, and ways of the host
nation [23, 24], in influencing various health behaviors, including alcohol consumption
[25-28]. For example, Akins et al. [25] reported that acculturation was significantly
associated with increased binge drinking with acculturated Hispanics reporting twice as
much binge drinking as their nonacculturated counterparts. Similarly, high acculturation
has been shown to increase drinking behavior among Hispanic women [26]. Zemore [28],
in evaluating the 1995 National Alcohol Survey, demonstrated that acculturation was a
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significant predictor of various alcohol outcomes including drinking versus abstinence
and average volume of drinks among drinkers.
The majority of such studies, however, have been conducted among the Hispanic
population with limited research among Asian-Americans disaggregated by subgroups.
Of the few studies among Asian-American subgroups, results remain limited in
generalizability due to samples being limited to adolescent or college students [29-32].
Gomez and colleagues [33] assessed various health outcomes and behaviors among adult
Asian-Americans by subgroup (Filipino, Chinese, and Japanese) including that of alcohol
consumption. Results demonstrated that having a foreign language preference, thus low
acculturation, was associated with lower odds of drinking. Despite highlighting the
importance of acculturation, such results lack generalizability due to sample recruitment
from a managed care setting and low sample size of some Asian-American subgroups,
leading to collapsing such groups as “other Asian.” Given the heterogeneity of AsianAmericans it is critical to assess the determinants of such behaviors by distinct subgroup
analysis to identify high-risk groups and thus the need for larger population-based
studies, as further indicated by the authors themselves. Thus, utilizing CHIS, the largest
state population-based survey in the nation, to evaluate the role of acculturation on binge
drinking among adult Asian-Americans, disaggregated by subgroups (Chinese, Filipino,
South Asian, Japanese, Korean, or Vietnamese), this study not only adds to the current
limited body of literature but further highlights high-risk populations in need of health
promotion measures.
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2. METHODS
2.1. Data Source
CHIS is a biennial population-based survey utilizing a random-digit-dial sample,
including telephone and cellphones. Starting 2011, CHIS researchers released 2011
combined data for public use. It is conducted in several languages, such as English,
Spanish, Cantonese, Mandarin, Korean, and Vietnamese. Adults, who had a California
address and telephone number, were at least 18 years of age or older, and completed
>80% of the questionnaire, were included in the adult CHIS surveys. Those incarcerated,
institutionalized, under 18 years of age, or residing in group quarters (dwelling where
nine or more unrelated individuals lived together) were excluded. The mean ages of
2007, 2009, and 2011 participants for CHIS were 53.8 years (standard deviation (SD) =
17.3), 55.7 years (SD = 17.3), and 55.1 years (SD = 18.0), respectively.
2.2. Sample
Data from adult respondents (18 years of age or older) who self-reported as one of
the six Asian-American subgroups (Chinese, Filipino, South Asian, Japanese, Korean, or
Vietnamese) in CHIS surveys were included in the study. This resulted in a total sample
(n) of 12,839 participants for a population estimate (N) of 3,407,420 Asian-Americans in
California.
2.3. Measures
The outcome variable for the study was any reported binge drinking (yes or no to
binge drinking in the past 12 months), created from a CHIS-provided binge drinking
variable. CHIS defined binge drinking as 5 or more drinks for men and 4 or more drinks
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for women per occasion. Due to lack of CHIS questionnaire on volume and types of
drinks, further detailed analyses of other alcohol outcomes could not be included.
The exposure variable for this study was the latent construct of acculturation.
Given that proxy measures of acculturation in current studies of the Asian-American
population are varied, ranging from generation level [34] to country of birth [35],
comparison across results remains difficult [36, 37]. To address such a limitation in the
literature, this study included two proxies of acculturation: generation level and language
spoken at home. Generation level was defined as zero (bom outside USA), first (bom in
USA with both parents bom outside USA), and second or more (bom in USA and at least
one parent bom in USA). Language spoken at home was recoded from CHIS-provided
variable to English only, English and another language, and a non-English language only.
While CHIS assessed language of entertainment and language spoken with friends, such
questions were also asked to a subset of the population. Moreover, variables such as
language of interview and English language proficiency demonstrated strong
multicolinearity with language spoken at home and thus only one was utilized. Similarly,
variables such as citizenship status, country of birth, and years in USA had strong
multicolinearity with generation level and thus only one was utilized.
Several studies have discussed the “alcohol income puzzle” where moderate and
even heavy drinking have been associated with higher wages [38^10], a proxy for higher
socioeconomic status. On the other hand, rates of alcohol abuse and associated outcomes
have been associated with lower educational attainment [41, 42]. As a result, both
education attainment (Bachelor’s degree or more versus Associate degree or less) and
poverty (at or above 200% federal poverty level versus below 200%) were utilized as
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covariates in the present study. Federal poverty level (FPL) takes into account both
annual household income and size.
Our analyses further included smoking (ever versus never) as a potential
covariate. The literature has consistently shown alcohol use and smoking to be strongly
correlated, with some demonstrating tobacco use as a predictor of heavy alcohol use [43
45]. Moreover, in both men and women, poor health status has been associated with
episodic heavy drinking [46] or frequent binge drinking [47]. Similarly, mental health
status has been strongly associated with substance abuse, including alcohol [48, 49]. As a
result, health status (poor versus good) was included in the study. Reporting at least one
of the following was defined as poor health status: self-rated general health as poor, at
least one chronic disease (diabetes, hypertension, heart disease, and congestive heart
failure), Kessler 6-scale score of 13 or more indicating poor mental health [50, 51], and
body mass index (BMI) of 23 kg/m2 or more, based on Asian-American BMI categories
[52, 53].
Additionally, demographics, such as age, gender, and marital status, were further
included. Finally, given that our study utilized several years of CHIS data, the year was
included as a covariate to adjust for potential differences in sample size.
2.4. Statistical Analysis
Descriptive analyses were conducted to determine distribution of
sociodemographics and other characteristics of each Asian-American subgroup in the
study sample. Next, univariate analyses were performed using survey linear regression
for continuous variable of age and Pearson’s test, using design-based values, for
categorical variables, to assess if there were statistically significant differences between
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sociodemographics and other characteristics for Asian-Americans reporting binge
drinking in the past 12 months. Multivariable logistic regression analyses were
conducted, upon checking for assumptions, independently for each Asian-American
subgroup with binge drinking as the dependent variable. Variables included in regression
modeling were proxy measures of acculturation (language spoken at home and
generation) along with covariates of age, gender, education level, poverty level, smoking
behavior, health status, and survey year. A jackknife approach was utilized to adequately
compute standard errors due to the survey’s multistage complex sampling design, as in
previous studies [54, 55]. Given that the literature has demonstrated acculturation to be
gender specific [56, 57], interactions between each proxy measure of acculturation with
gender, education, and poverty were further assessed using separate regression analyses
after controlling for covariates. The criterion a for statistical significance was set at 0.05.
Bonferroni adjustments were further conducted to reduce probability of type I error
during each regression analysis by dividing 0.05 by the total number of independent
variables. All statistical analyses were conducted using SAS 9.3 (SAS Institute, Inc.,
Cary, NC). The study was approved by Loma Linda University Institutional Review
Board.
3. RESULTS
3.1. Univariate Analyses
Table 4-1 demonstrates the sample size, population estimates, sociodemographics,
and other characteristics of binge drinkers compared to nonbinge drinkers for each AsianAmerican subgroup. The largest population estimates of binge drinkers were Filipinos (N
= 246,050) while the smallest group were Japanese (N= 42,899). The mean age was
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significantly different among each subgroup (P <0.0001), with the youngest binge
drinkers being South Asians. Except for gender and marital status, significant differences
were further noted for each characteristic across Asian-American subgroups.
3.2. Multivariable Analyses
Table 4-2 displays the results from multivariable logistic regression analyses with
binge drinking as the outcome variable among six independent subgroups. Upon testing
assumptions of logistic regression, age was nonlinear for several subgroups and thus a
polynomial term was utilized. After adjusting for covariates, higher odds of binge
drinking were associated with speaking only English at home among Vietnamese and
being first generation among South Asians. South Asians reporting being currently
unmarried were also more likely to binge drinks. Other characteristics associated with
higher odds of binge drinking were being an ever smoker among all Asian-American
subgroups except for South Asians. On the other hand, being female was significantly
associated with lower binge drinking among Chinese subgroup. For all regression
analyses presented in Table 4-2 Bonferroni adjustment resulted in criterion for P < .004.
Significant interaction was obtained for gender and language spoken at home
among Vietnamese subgroup only. While interactions of each acculturation proxy with
poverty and education were assessed, no significant results (Bonferroni adjustment
criterion of P < 0.0003) were obtained (data not shown). Independent regression
analyses, upon adjusting for potential covariates (as in previous models), demonstrated
that odds of binge drinking were significantly higher among bilingual Vietnamese
females (adjusted odds ratio = 15.24; 95% confidence interval: 4.70, 49.45).
4. DISCUSSION
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Currently, much of the empirical evidence on Asian-American health behaviors
relies on collapsing the heterogeneous population as one group [30, 38]. By utilizing
CHIS, a population-based survey, we were able to provide independent evaluation of six
major Asian-American subgroups in California and further evaluate the association
between acculturation and binge drinking behavior among such groups.
Our results highlight specific Asian-American subgroups, first generation South
Asians, and monolingual (English only) Vietnamese, specifically females, as high-risk of
binge drinking. The results from our study are partially consistent with previous studies
on acculturation and cardiovascular behaviors. For example, Klonoff and Landrine [58]
evaluated the role of acculturation on drinking behavior among African-Americans and
demonstrated that abstainers were more likely to be traditional while the more
acculturated ones were drinkers. In our study, a similar trend was observed among
specific subgroups. Similarly, Zemore [28] also demonstrated that increased acculturation
among Mexican-Americans was associated with drinking versus abstinence, though
younger age was a higher predictor of frequency of drunkenness. While similar studies
among Asian-American adults are limited, some have shown similar results. Gomez and
colleagues [33] reported that among Asian-Americans lower odds of alcohol
consumption were associated with a preference for foreign language, thus less
acculturated. Similar to our results, the authors also noted that females were less likely to
drink while not being currently married was associated with higher odds of drinking,
though our results were specific to certain subgroups only.
Our study also showed that acculturation was not a significant predictor of binge
drinking behavior among several Asian-American subgroups (Chinese, Filipinos,
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Japanese, and Koreans). While studies among adult Asian-Americans are limited, results
from research among adolescent and college students may provide insight into such
results. For example, Hahm et al. [29] noted that social factors, such as best friend’s
behavior, were a significant predictor of alcohol and tobacco use among Asian-American
adolescents. On the other hand, Hendershot and colleagues [30] noted that acculturation
was associated with decreased drinking behavior among college students. One of the
potential explanations for such inconsistent results could be our disaggregation of AsianAmericans by subgroup thus leading to Simpson’s paradox; where acculturation could be
associated with drinking among all Asian-Americans collapsed as on group, but such a
trend disappears upon subgroup analyses. Moreover, researchers have argued that
acculturation can be either protective or negative based on an immigrant’s native country
[59]. For example, if a behavior, such as binge drinking, is likely to be high in the host
nation, an acculturated immigrant is likely to increase such a behavior among
immigration, resulting in the healthy immigrant paradox. Such a theory can partially
explain the results of this study. For example, current epidemiologic data demonstrate
that lifetime abstinence from alcohol is higher in Vietnam and India, immigrants of which
nation are the majority of South Asians in the USA, as compared to the USA. Thus, as
expected immigrants from such nations are more likely to drink in the host nation.
However, similar trends among Chinese and Filipinos were not observed, despite China
and Philippines having higher abstinence rate than USA. Due to significant association
with smoking, prospective studies could potentially evaluate whether smoking behavior
is a stronger predictor of alcohol consumption among such subgroups. Some studies have
demonstrated that genetic variation, particularly the ALDH2*2 allele involved in alcohol
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metabolism, is diverse among the Asian population, with higher rates noted among
Chinese [60]. Partly, the differences in binge drinking rate could be attributed to this.
However, researchers have further noted that ethnicity, particularly Korean, is associated
with drinking, independent of ALDH2 status [61].
Consistent with the literature on the association between alcohol consumption and
cigarette smoking [43, 44, 62, 63], our results also show a strong positive relationship
between binge drinking and smoking among Asian-Americans, except for South Asians.
The co-occurrence of two addictive behaviors should be a tremendous public health
concern due to the negative health outcomes associated with both [64-66]. As a result,
both alcohol abuse and tobacco prevention measures must address Asian-Americans with
higher rates of both addictive behaviors in order to lower the associated morbidities and
mortalities.
Additionally, Asian-Americans have often been considered a model minority due
to socioeconomic achievements and low rates of alcohol consumption [67, 68]. Such a
concept, however, has been consistently shown to be a myth based on recent empirical
evidence demonstrating the heterogeneity among the population and specific high-risk
groups [69-71]. Our study further adds to the literature by highlighting such high-risk
Asian-American subgroups (Vietnamese and South Asians) and thus the need for binge
drinking preventive measures. Based on our results, an average annual estimate of
665,195 Asian-Americans in California are binge drinkers, with the highest among
Filipinos followed by the Chinese. Moreover, a recent study [72] utilizing CHIS 2005
data showed the heterogeneity in various health behaviors among Asian-American
subgroups, though South Asians were excluded from such analysis. In our study, an
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annual population estimate of 83,462 South Asians reported being binge drinkers and
given that our results show that first generation South Asians are at an increased risk of
binge drinking, the need for further research among such a growing population [73] is
imperative.
The results from this study should be interpreted with caution due to certain
limitations. The cross-sectional design limits assessment of causality and demands further
longitudinal studies. The self-reported data of CHIS is also susceptible to recall and
social desirability biases. Moreover, due to lack of questionnaire in all Asian-American
languages (especially South Asian languages) those with limited English proficiency are
less likely to participate. The South Asian population in this study is also an aggregated
group of various nationalities from the Indian Subcontinent. Generally South Asians have
national origins from various countries, such as Bangladesh, Bhutan, India, Nepal,
Pakistan, and Sri Lanka. As a result, while disaggregation of specific Asian-American
subgroups is a critical component of this study, further analysis by specific South Asian
groups is necessary. Additionally, other population based surveys, such as Behavioral
Risk Factor Surveillance System, assess binge drinking in the past 30 days while starting
2007 the CHIS assessed binge drinking in the past 12 months, making such results
difficult to be compared with other population-based surveys. Additionally, due to lack of
questions on volume and types of drinks, more rigorous analysis of alcohol consumption
behaviors among Asian-American subgroups could not be conducted.
The literature also suggests that current proxy measures of acculturation,
including language and generation, may not adequately address all domains of
acculturation [74]. Researchers have noted that language may only serve as an indirect
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measure of acculturation, which further includes factors such as values and beliefs [75].
While lack of other domains of acculturation can be a limitation of the study, other
researchers [76] have also acknowledged that other factors, such as values, customs, are
often embedded in language and thus such a measure can adequately serve as a proxy for
acculturation in population-based studies. Since CHIS lacks assessment of such domains,
the acculturation proxies utilized in this study may not provide a comprehensive
assessment of acculturation among Asian-Americans. Finally, due to the limitation of
state samples, results from this study may not be generalizable to Asian-Americans
residing outside of California.
Despite such limitations, the present study provides a significant contribution to
the literature. CHIS is a population-based survey utilizing random-digit-dial system, thus
reducing selection bias. The statistical adjustments in the study, including sample
weights, further minimize selection biases and make results generalizable to AsianAmericans in California. Given that, based on Census 2010 [1], California reports
4,861,007 Asian-alone groups, the highest among all other states and Puerto Rico, CHIS
provides an ideal scope of evaluation of health behaviors and determinants of such
outcomes among the population.
5. CONCLUSION
The Healthy People 2020 initiative provides science-based, 10-year national
benchmarks for improving the health and quality of life for all Americans. An integral
component of this national initiative is to improve the nation’s cardiovascular health by
20% [77]. This study provides critical empirical evidence of binge drinking, a
cardiovascular health risk behavior, among Asian-American subgroups in California. The
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positive association between acculturation and binge drinking among specific AsianAmerican subgroups, as demonstrated in this study, can further provide health educators
the foundations for setting preventive strategies. Some studies have suggested that
traditional view towards alcohol could be a factor associated with drinking behavior. For
example, a study [78] noted that while Pakistani young adults (in the UK) maintained
similar views against alcohol as their parents’, they further recognized that increased
levels of drinking among their population are often unrecognized by the community
leading to as the authors described “generational dislocation,” a potential phenomenon
noted in our study with higher binge drinking among first generation South Asians.
Moreover, given the importance of acculturation highlighted in this study, further
evaluation of the role of such a latent construct on other cardiovascular health behaviors,
such as diet, physical activity, and smoking, among Asian-American subgroups, is
warranted.
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Abstract
Background: Physical activity has been shown to improve cardiovascular health. While
current studies show heterogeneous physical activity levels among Asian-American
subgroups, determinants of such behavior, especially the role of acculturation in such
behaviors, is not well understood for the population. The purpose of this study was to
evaluate the association between one possible determinant, acculturation, and physical
activity among Asian-Americans, disaggregated by subgroups.
Methods: The adult portion of public access 2007 California Health Interview Survey
data was utilized, resulting in a total of 4,180 Asian-Americans representative of a
population estimate (N) of 3,240,597. Acculturation was assessed through two proxy
measures: language spoken at home and years in U.S. Physical activity was defined as
meeting the American College of Sports Medicine (ACMS) recommendation of 450
metabolic equivalent-minutes per week.
Results: Being bilingual was positively associated with physical activity in Chinese
(adjusted OR = 1.65, 95% Cl: 1.04, 2.61) and Vietnamese (adjusted OR = 2.79, 95% Cl:
1.39, 5.61) adults. Interestingly, among Filipinos, low neighborhood safety was also a
significant predictor of physical activity (adjusted OR = 0.54, 95% Cl: 0.35, 0.81).
Conclusion: Such results highlight the heterogeneity among the Asian-American
population and the need for further research in elucidating the putative role of
acculturation on physical activity. The role of built environment in high Filipino ethnic
enclave should be a public health priority in improving physical activity outcomes among
the said population.
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Introduction
The American Heart Association’s (AHA) strategic goal for the year 2020 and
beyond is to improve the cardiovascular health of Americans by 20%.1 In order to
achieve such a benchmark, AHA, paralleling current empirical evidence,2^ further
acknowledged the importance of addressing behaviors associated with cardiovascular
health outcomes, including that of physical activity. For example, results from the
Harvard University Alumni Study demonstrated that physical activity was associated
with decreased risk of stroke.2 In a study among female nurses, sedentary women who
became active in middle or late life had a reduced risk of coronary heart disease, as
compared to women to remained sedentary throughout life.3 Similarly, results from the
Multiple Risk Factor Intervention Study showed that men with the lowest level of
physical activity had the highest risk of coronary heart disease.5 Physical activity has also
been shown to help reduce cardiovascular disease risk and mortality among those with
intermediate risk factors such as diabetes, hypertension, and high cholesterol. 6-9
Despite the plethora of evidence on the importance of physical activity, there are
significant disparities in rates across segments of the population. For example, results
from the Centers for Disease Control and Prevention (CDC) note that upon evaluation of
the 2005 Behavioral Risk Factor Surveillance System, ethnic minority disparities in
physical activity remains a concern.10 According to the report, non-Hispanic White men
had the highest prevalence of regular physical activity (52%), followed by “other race”
men (46%), non-Hispanic Black men (45%), and Hispanic men (42%). Similar trend was
noticed among women, with highest rates among non-Hispanic Whites (50%), followed
by "other race" (47%). However, unlike trends noticed among men, Hispanic women had
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higher rates of physical activity (41%) as compared to non-Hispanic Black women
(36%).10 Additionally, August and Sorkin 11 noted that middle-aged minorities were less
likely to participate in less vigorous physical activities as compared to Whites. For
example, compared to 15% of non-Hispanic Whites, 11% of Blacks reported meeting
recommended vigorous physical activity levels. Though similar studies among AsianAmericans are limited, of the few that exist, results highlight specific subgroups with low
rates of physical activity. For example, results from the National Health Interview Survey
2004-2006 demonstrated that leisure-time physical /^activity was diverse across AsianAmerican subgroups with the highest rates of mactvity reported among Vietnamese
(46%) and lowest among Japanese (33%).12 As such, in order to mitigate the current
disparities in physical activity, understanding the determinants of such a behavior is
imperative, especially among ethnic minority populations.
Recent empirical evidence has highlighted the role of acculturation, the process
by which immigrants adapt to the norms of the host nation, 13,14 in disease outcomes 15,16
and behaviors, 17,18 including that of physical activity,

19-21

For example, Crespo and

colleagues 19 examined the association between acculturation and leisure-time physical
inactivity among Mexican-American adults utilizing NHANES III. Resulted
demonstrated that leisure-time physical mactivity was highest among those who spoke
both English and Spanish and those who spoke Spanish only, indicating less
acculturation, as compared to those who spoke English only. Wolin and group 21 noted
that low acculturation was associated with 3-5 less metabolic equivalent (MET)
hours/week of leisure-time activity compared to those who were highly acculturated. The
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majority of such studies on acculturation and physical activity, however, have been
among the Hispanic population.
To date, only a limited number of studies have assessed the relationship between
acculturation and physical activity among Asian-American. Such results are further
limited due to results being reported among Asian-Americans as one group,22 among
Chinese and Filipinos only, 23 only for Koreans selected based on last names on
telephone white pages,24 or among adolescents only.20 Thus, there is scarcity in the
literature in evaluating the role of acculturation in predicting physical activity behaviors
among major Asian-American subgroups, including that of South Asians, the fastest
growing population in the US.25 As such, the purpose of this study was to assess the
extent to which acculturation is associated with physical activity among six major AsianAmerican subgroups (Chinese, Filipino, South Asian, Japanese, Vietnamese, and Korean)
using the California Health Interview Survey (CHIS), a population-based survey. In turn,
results from this study can provide an adequate portrayal of Asian-Americans in need of
physical activity health promotion measures.
Methods
Data from the adult portion of the public use 2007 CHIS data was obtained for
secondary analysis. Data from other years in CHIS were not included due to
questionnaire variation with regards to physical activity. The CHIS is a biennial
population-based survey that uses random-digit-dial sample for both landlines and
cellphones. It is conducted in several languages, including English, Spanish, Cantonese,
Mandarin, Korean, and Vietnamese. Only data from adult respondents (18 years of age or
older) who self-reported as one of the six Asian-American subgroups (Chinese, Filipino,
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South Asian, Japanese, Korean, or Vietnamese) were included. Those reporting two or
more Asian nationalities or “other Asian” were not included in this analysis. 26
The exposure variables for this study were two proxy measures of acculturation:
language spoken at home, re-categorized as non-English only, English and another
language, and English only; and years in US re-categorized as immigrated less than 15
years ago, immigrated at least 15 years ago, and bom in US. The outcome variable for
this study was physical activity, assessed as METs. METs were calculated based on
American College of Sports Medicine (ACSM) recommendation of meeting 450-METmin-per week, 29 or equivalent to approximately an hour and fifteen minutes of vigorous
activity or nearly two hours of moderate activity.

27,28

The CHIS provides both moderate

and vigorous physical activity per week. To convert this CHIS data into weighted METs,
moderate and vigorous physical activities (in minutes) were multiplied by 3.3 and 8.0,
respectively. Once converted, the METs were collapsed into a dichotomous variable of
meeting or not meeting recommended ACSM levels.

29,30

Potential covariates for regression analyses included age (recoded as 18-44 years,
45-64 years, and 65 or more years), gender (male, female), marital status (currently
married, not currently married), poverty (recoded to 200% and above of federal poverty
level (FPL), below 200% FPL), education (recoded to Associate degree or less,
Bachelor’s degree or more), and chronic disease status (yes/no). Having chronic disease
was defined as reporting at least one of the following: asthma, diabetes, heart disease,
hypertension, and congestive heart failure. Given that obesity is considered to be a
chronic disease, body mass index (BMI) was further included in chronic disease status
assessment. As such, having body mass index (BMI) of 23kg/m2 or more. Asian108

American BMI (kg/m2)31 33 standards were utilized where underweight < 18.5,
increasing but acceptable risk = 18.5-22.9, increased risk = 23-27.5, and high risk > 27.5.
Additionally, the literature suggests that neighborhood safety (including perceived safety)
can be a significant barrier to physical activity among both adults and children.

34-36

As

such, neighborhood safety (safe all the time, not safe all the time) was further included as
a potential covariate in this study.
Descriptive statistics were conducted to evaluate potential differences in the
distribution of sociodemographic and other characteristics between those meeting and not
meeting physical activity guidelines among of the six Asian-American subgroups in the
study. Next, independent multivariable logistic regression analyses were conducted for
each Asian-American subgroup in order to elucidate the putative association between
acculturation and physical activity (meeting ACSM recommendation of 450 MET-per
week). A jackknife approach was utilized to properly compute standard errors due to the
survey’s multistage complex sampling design.37,38 Given that the literature demonstrates
acculturation to be gender-specific, 39,40 interactions between both proxy measures of
acculturation and gender were assessed using separate regression analyses. All statistical
analyses were conducted using SAS 9.3 (SAS Institute, Inc., Cary, NC). This study was
reviewed and approved Loma Linda University Institutional Review Board.
Results
A total of 4,180 Asian Americans were included in the study, reflecting a
population estimate (N) of 3,240,597 in California. As displayed in Table 1, the
sociodemographic and other characteristics (with the exception of gender, marital status,
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and poverty) of Asian-Americans in each subgroup who met ACSM recommendation
were significantly different as compared to those who did not (p<0.05). For example,
As shown in Table 2, being bilingual (speaking both English and another
language at home) was associated with higher odds of meeting ACSM recommended
levels of physical activity for both Chinese (adjusted OR = 1.65, 95% Cl: 1.05, 2.61) and
Vietnamese (adjusted OR = 2.79, 95% Cl: 1.39, 5.61) adults.
Among Chinese, increasing age was positive associated with meeting physical
activity recommendation (45-64 years adjusted OR = 2.03; 65 or more years adjusted OR
= 2.13). On the other hand, factors associated with lower odds of meeting the ACSM
recommendation were being: middle-aged (45-64 years) Filipino (adjusted OR = 0.59)
female for Japanese (adjusted OR = 0.40) and Koreans (adjusted OR = 0.43), currently
married for Filipinos (adjusted OR = 0.42), living at or above 200% FPL for Vietnamese
(adjusted OR = 0.47), and unsafe neighborhood for Filipinos (adjusted OR = 0.54). No
significant interactions were obtained between gender and each acculturation proxy.
Discussion
Physical activity has been shown to improve cardiovascular health outcomes 41-43
and has become a national priority.1,44 Despite the importance of such a behavior, limited
data exists for Asian-American populations, especially disaggregated by subgroups.
Evaluating the Asian-American population by subgroups is critical in order to truly
address the heterogeneity in the population and risk factors associated with
cardiovascular outcomes. In this study, by utilizing a population-based survey, we were
able to assess the putative relationship between acculturation and physical activity by
Asian-American subgroups.
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Our results generally support research among Hispanics, which has shown a
positive relationship between acculturation and physical activity, though we found that
the relationship is not true for all Asian-Americans. In a previous study utilizing CHIS,
Wang et al. 16 noted that being bicultural (Asian language retention) was protective of
obesity. Our study further noted that being bilingual, a potential marker for bicultural,
was further associated with increased odds of meeting physical activity. Such results in
turn could further explain the protective role of biculturalism on obesity.
Given that increasing age was also associated with meeting ACSM
recommendation among Chinese adults, there is a need to improve physical activity
outcomes among the younger Chinese population. However, since the CHIS did not ask
question related to traditional practices that involve physical activity, such as yoga, tai
chi, it is possible the various Asian-American populations in the study were likely to
practice such behaviors and remained unreported. As such, future studies should address
such practices and inclusion of culture-specific physical activity questions would be
valuable in population-based surveys. In order to improve physical activity among
specific Asian-American subgroups and ensuring meeting of ACSM recommendation,
public health professionals could further incorporates the key characteristics of the Racial
and Ethnic Approaches to Community Health (REACH) initiative 45 and further include
various Asian-American community-based organizations to address such disparities.
Lower neighborhood safety was associated with lower odds of physical activity
among Filipinos, though such results are inconsistent with a previous study where
neighborhood safety was not a significant predictor of walking at recommended levels
among various racial/ethnic groups (Whites, Blacks, Hispanics, and Asians) while
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neighborhood social cohesion was positively associated with walking for Whites and
Hispanics, access to open space among Whites, Blacks, and Hispanics.46 A primary
reason for such differences in results could be our assessment of meeting ACSM
recommendation (which included walking, moderate, and vigorous physical activity) as
compared to other researchers’ utilization of only walking. More importantly, the authors
collapsed the Asian-American population as one thus overlooking specific subgroup
differences. Similarly, a study among Asian Pacific Islander Americans residing in Las
Vegas noted that neighborhood factors (such sidewalks, parks, and nearby grocery
stores), and not neighborhood safety, was a significant predictor of physical activity. 47
Our results on neighborhood safety have significant health policy implications.
Filipinos have one of the highest prevalence of cardiovascular risk factors 48 and
improving their health behaviors to promote cardiovascular health should be a public
health priority. Given that neighborhood safety was a significant barrier to physical
activity among this population, policies targeted at reducing crime and increasing safety
among high Filipino enclaves should be promoted.
This study does have some limitations. The CHIS is a cross-sectional study that
relies on self-reported data. As such, casual relationships between physical activity and
its correlates cannot be drawn. Moreover, such data are susceptible to biases resulting
from recall or misclassification. Given that proxy measures of acculturation were utilized,
all potential domains of acculturation was not assessed in this study. Finally, given that
the CHIS is a California state survey, results from this study cannot be generalized to
Asian-Americans residing outside the state. Despite such limitations, the results of this
study have several strengths. The major strengths of the population-based study are the
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large number of responses, intentional oversampling of some Asian-American groups,
and the fact that CHIS was conducted in several Asian languages. Also, California
includes the largest single population of Asians within the US. Very few studies to date
have assessed the role of acculturation on physical activity among Asian-Americans,
especially disaggregated subgroups, one reason being that most other surveys simply do
not have the sample size that CHIS does.
President Obama’s executive order to address the health of Asian-Americans49
further highlights the importance of addressing the health and behavior patterns among
this population to better develop and implement culturally tailored initiatives. Moreover,
as outlined by several researchers,50,51 evaluating the Asian-American population by
distinct subgroups is critical to address their heterogeneity in cardiovascular disease risk
and associated behaviors. Consequently, by independently evaluating six major AsianAmerican subgroups, this study further adds to the body of literature on the association
between acculturation and physical activity and expands the current empirical evidence
on the importance of addressing acculturation in public health research.
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Abstract
Objective: The goal of this study was to evaluate the association between acculturation
and fast food consumption among South Asians residing in California.
Method: Public access adult portion of the California Health Interview Survey 2007,
2009, and 2011 were utilized. Language spoken at home and generation were used as
proxy measures of acculturation. Fast food was assessed as number of times respondents
reported consuming fast food in the past week.
Results: Results of multiple linear regression analysis demonstrated that acculturation
(second or more generation) was associated with mean 1.45 increased intake of fast food
among South Asians. South Asians who reported not being currently married also had
higher intake of fast food while increasing age was associated with decreased intake.
Conclusion: Increased acculturation is negatively associated with fast food consumption
among South Asians. Public health practitioners must improve health promotion
measures to improve dietary outcomes among this fastest growing population in the U.S.
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Introduction
South Asians in the United States are primarily defined as those with origins from
Bangladesh, Bhutan, India, the Maldives, Nepal, Pakistan, and Sri Lanka1. Increasing
waves of South Asian immigration to the United States began upon the passage of the
Immigration and Nationality Act of 1965 leading to an influx of professional for highskilled jobs2. Today, the South Asian population in the nation is the fasted growing of all
major ethnic groups, with a 81% growth noted between 2000 and 2010, with an estimated
3.4 million South Asians currently residing in the United States, over 80% of whom are
identified as Asian Indians1.
Recent empirical evidence has also demonstrated that South Asians suffer
disproportionately higher rates of cardiovascular disease (CVD) and associated risk
factors. For example, a report by the American Heart Association noted that while rates
of coronary heart disease (CHD) mortality decreased among several Asian ethnic groups
between 1990 to 2000, such rates increased by five percent among Asian Indian women3.
Prevalence of type II diabetes mellitus have been shown to be two to three fold higher
among Asian Indians as compared to other Asian ethnicities4,5. Results from NHIS
further shows that Asians Indians are 130% more likely to report type II diabetes as
compared to Whites6. In a community-based survey, Venkataraman and colleagues7
evaluated the CVD risk factors among Asian Indians residing in Atlanta, Georgia. Results
demonstrated that 19% of the participants reported hypercholesterolemia and 24% had
hypertension. Rates of obesity, a risk factor for CVD, have also been reported to be
higher among Asian Indians as compared to other Asian ethnicities5,8. Balasubramanyam
et al.9 further noted that over 30% of their Asian Indian study participants reported
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metabolic syndrome. Knowledge of diabetes and CVD risk factors have also been shown
to be significantly low among Asian Indians with worse outcomes among women.
Furthermore, utilizing the World Health Organization’s Asian body mass index, the
authors noted that 43% of the participants were obese and 49% had elevated waist-to-hip
ratio (X90)1. Kamath and colleagues10, in comparing premenopausal South Asian
women (Asian Indian and Pakistani) to their American counterparts noted that serum
total cholesterol low density lipoprotein (LDL) cholesterol, triacylglycerol,
lipoprotein(a), the ratio of total cholesterol to high density lipoprotein (HDL) cholesterol,
and the ratio of LDL to HDL was significantly greater among South Asian women. On
the other hand, HDL cholesterol was significantly lower among South Asians as
compared to American women; thus demonstrating an increased CVD risk among South
Asian women. In comparison to participants of the Framingham Offspring Study, Asian
Indians had a higher prevalence of type II diabetes. Additionally, Asian Indian men had
three times the more prevalence of myocardial infarction and/or angina while Asian
Indian women had a significantly higher prevalence of hypertriglyceridaemia11.
A plethora of studies have also highlighted the association between poor dietary
habits, specifically fast food intake, and CVD risk. For example, the CARDIA study
demonstrated that frequency of fast food consumption at baseline was associated with
changes in bodyweight while change in such frequency over a period of 15 years was
associated with bodyweight change only among Whites. Fast food consumption was also
significantly associated with insulin resistance among participants12. Similarly, frequent
fast food intake has been associated with higher risk of developing type II diabetes and
higher mortality due to coronary heart disease13. Studies have noted that upon
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immigration, South Asians appear to switch from a grain-based and low-fat diet to that of
more carbohydrate rich, saturated, and animal fat-based diet14 and often meal preparation
patterns change as well15. In a study among Pakistani immigrant women in Oslo,
Norway, Mellin-Olsen and Wandel16 evaluated dietary habits upon migration. Women in
focus groups reported that upon migration from Pakistan, there were significant changes
to meal patterns, including fewer hot meals, more irregular patterns, and higher energy
intake later in the day. Such trends in change in dietary habits upon immigration is
indicative of acculturation, the process in which immigrants adopt to the host nation’s
norms 17,18
In the United States, a study among 527 immigrant Asian Indians evaluated the
role of acculturation on various CVD associated outcomes, including diet. The authors
noted that increasing length of residency was associated with increased non-vegetarian
diet19. Similarly, being second generation was associated with being non-vegetarian and
having higher caloric intake among Asian Indian men in California20. To our knowledge,
no other studies have assessed fast food consumption in relation to acculturation among
South Asians in the United States. Given the growing South Asian population in the
nation and increasing CVD burden3, it is essential to evaluate the dietary habits,
especially fast food intake, among the population. As such, the goal of this paper was to
assess the role of acculturation on fast food consumption among South Asians utilizing a
population-based survey in California. Consumption of fruits and vegetables were not
assessed in this study, as CHIS does not adequately provide questionnaire addressed at
the unique food and food preparation style of the South Asian population, such as use of
clarified butter21, bitter melon, and vegetables such as okra or drumstick22. On the other
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hand, CHIS does include questions on fast food intake and thus provides ad adequate
scope of assessing such an outcome in the said population.
Methods
This study utilized the adult portion of public access California Health Interview
Survey (CHIS) 2007, 2009, and 2011 data release files. CHIS is a biennial populationbased survey utilizing a random-digit-dial sample, including both telephone and
cellphones. CHIS is conducted in several languages, including English, Spanish,
Cantonese, Mandarin, Korean, and Vietnamese, though no South Asian specific
languages are included. Adult Californians who completed at least 80% of the
questionnaire, were not incarcerated, institutionalized, or did not reside in group quarters
were included in the study.
For this study, data from adult respondents who self-reported as South Asians
were included, resulting in a total of 1,352 participants, representing an average annual
estimate of 467,677 South Asians in California. Fast food consumption was evaluated
using CHIS reported variable on number of times respondent consumed fast food in the
past week. In this study, CHIS-provided variable on country of birth for parents and self
was utilized to create a generation variable: zero (foreign bom), first (bom in United
States with both parents foreign bom), second or more (bom in United States with at least
one parent bom in the United States as well). CHIS-provided variable of language spoken
at home was also utilized to create three category acculturation variable: spoke only
English at home, spoke a non-English language at home, and spoke both English and
another language at home.
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Control variables, identified in the literature as potentially factors associated with
fast food intake, included: age, gender, marital status (currently married, not currently
married), educational status (associate degree or less, bachelor’s degree or more), body
mass index, poverty level (at or above 200% federal poverty level (FPL), below 200%
FPL), and survey year.
Statistical Analysis
All analyses were weighted utilizing population weights and the delete-1
jackknife method for variance and standard error estimation in SAS 9.3 (SAS Institute,
Inc., Cary, NC)23. Distribution of demographic and socioeconomic variables among
South Asians was assessed using frequencies and population-weighted percent. To obtain
test for statistical significance in univariate analyses, linear regression for complex
surveys was run using PROC SURVEYREG with fast food intake in the past week as the
outcome variable. After checking for assumptions, multiple linear regression analysis was
conducted using PROC SURVEYREG for fast food intake. A polynomial term for age
was inserted into the model to meet the linearity assumption. Design-based F statistics
were used to assess statistical significance of all aforementioned analyses at a=0.05. The
study was approved by Loma Linda University Institutional Review Board.
Results
As shown in Table 6-1, 21% of the variation in self-reported fast food intake in
the previous week was explained from the model. Univariate analysis demonstrates
significant difference in mean fast food intake between each acculturation group {p <
.0001). Results of multiple linear regression further show that, compared to generation
zero (both self and parent are foreign bom), second or more generation South Asians
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(both self and at least one parent are U.S. bom) had a 1.5 average increase in fast food
intake. For everyone 10 years of increasing age, South Asians also consumed fast food
on average 0.3 less times, while currently unmarried South Asians reported on average
0.42 more fast food consumption.
Discussion
Acculturation has also been shown to negatively affect dietary habits among
South Asians in other nations15,24. For example, a study among immigrant Pakistani
women reported that upon immigration, women were more likely to have meals in
irregular patterns and have higher energy intake during later part of the day16. In this
study, a significant association was found between acculturation and self-reported fast
food intake in univariate analyses among South Asians, with more fast food consumption
seen for each progressive generation in the U.S. and increased use of English spoken at
home. Such results are congment with earlier findings by Sorkin and Billimek25, in which
a difference between less acculturated Asians, as defined as those being limited English
proficient, displayed mean fast food consumption lower than other racial groups,
including Asians who were English proficient. Ghai et al.20 noted that increased duration
of residency was associated with poorer dietary outcomes (more non-vegetarian and
higher caloric intake) among Asian Indian men. Results from this study also follow a
similar trend in adjusted analyses, where South Asians who were second or more
generation reported increased fast food consumption as compared to generation zero.
Interestingly, increasing age appears to be correlated with the behavior of fast
food intake, which is in contrast with other studies among non-Hispanic Whites and
ethnic subgroups that show unhealthy dietary practices such as fast food consumption
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occur less often with increasing age26,27. Further analysis by age group is needed to
discover whether this trend is unique to South Asians or persists among other AsianAmerican subgroups. Moreover, both unadjusted and adjusted analyses illustrate less fast
food consumption among those who were currently married. This finding is consistent
with earlier studies, where married respondents ate fast food on fewer occasions27.
Unadjusted means of self-reported fast food consumption showed a significant difference
between genders among South Asians, with females reporting less per week on average.
This finding coincides with an earlier study also utilizing CHIS among combined Asian
subgroups who were limited in English proficiency25.
As this study was conducted using population-based survey data, findings are
relevant to South Asian residents of California, representing two of the five largest South
Asian metropolitan populations within the U.S.1. Moreover, while most previous studies
have utilized fruit, vegetable, grain, fat intake, etc. to assess dietary behaviors that affect
CVD risk, this study addressed fast food intake behavior, which does not require
assessment of culturally-relevant foodstuffs or energy adjustment of food types, which
are often limitations of cross-sectional or public use datasets. Furthermore, this study
specifically evaluates the association of acculturation using generation status as an
additional dimension of acculturation among South Asians in the California. Given that
English language proficiency is diverse among Asian Americans, such as 78% fluency
among Asian Indians, language use alone may not be an adequate measure of
acculturation28.
Cumulatively, our results further suggest that acculturation may be a factor that
contributes to the disparities seen among South Asians in the U.S. in terms of CVD risk.
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Additional studies that will provide insight into this association are necessary, in
particular among female South Asians, questionnaires assessing culturally-relevant foods,
conducting surveys in South Asian languages, and longitudinal studies involving South
Asians in other regions of the U.S.
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Table 6-1
Univariate and multiple linear regression analyses offast food intake among South Asians, CHIS
2007, 2009, 2011
Total sample size (n) = 1,352
Univariate analysis
Multiple linear
Average annual population estimate
regression
(N) = 467,677
Mean (SE), 95% Cl p
R2 = 0.21
Mean estimate, 95% Cl
value
Age
0.03 (0.02, 0.03)
<.0001 -0.03 (-0.03, -0.02)
BMI
<.0001 0.01 (-0.03,0.04)
0.05 (0.05, 0.06)
Gender
<.0001
Ref.
Male
1.34(1.17, 1.51)
Female
1.23 (0.93, 1.54)
-0.13 (-0.46, 0.21)
Marital status
<.0001
Currently married
Ref.
0.96 (0.84, 1.07)
0.42 (0.11,0.74)
Currently not married
2.00(1.60,2.40)
Educational status
<.0001
1.70(1.33,2.06)
0.09 (-0.37, 0.54)
Associate degree or less
Bachelor’s degree or more
Ref.
1.18 (0.99, 1.36)
Poverty level
<.0001
Living below 200% FPL
1.74(1.34,2.13)
Ref.
Living at or above 200% FPL
1.21 (1.03, 1.38)
-0.27 (-0.67, 0.13)
Survey Year
<.0001
2007
1.19 (0.97, 1.42)
Ref.
2009
0.03 (-0.30, 0.37)
1.27 (0.93, 1.61)
2011-2012
1.39 (1.15, 1.64)
0.12 (-0.17, 0.42)
Language spoken at home
<.0001
-0.22 (-0.75, 0.31)
Non-English only
1.04 (0.73, 1.35)
English and another
-0.10 (-0.60, 0.40)
1.26(1.10, 1.41)
English only
Ref.
1.66 (1.01,2.30)
Generation level
<.0001
Zero
1.09 (0.98, 1.20)
Ref.
First
0.52 (-0.15, 1.19)
2.25 (1.53,2.98)
3.12(2.09,4.14)
Second or more
1.45 (0.40, 2,50)
Cl = Confidence interval; FPL = federal poverty level; BMI = body mass index
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CHAPTER 7
ADDITIONAL FINDINGS
A. Results
The association between acculturation and fast food intake in the past week was
assessed among all Asian-American subgroups, though only results for South Asians
were previously reported in Chapter 6. As displayed in Table 7.1, Japanese respondents
who were second or more generation, compared to zero generation (foreign bom) had a
mean 0.36 more fast food intake. Similarly, first generation Koreans, reported a mean
0.36 more fast food intake as compared to zero generation (foreign bom). No significant
associations were observed between any proxy measures of acculturation and fast food
consumption in the past week among other Asian-American subgroups.
The role of acculturation on smoking behavior among adult Asian-Americans, by
subgroup was further evaluated. As shown in Table 7.2, both first and second or more
generation Chinese adults, as compared to, zero were less likely to be current smokers.
Japanese respondents who reported only speaking English at home also had lower odds
of being current smokers. On the other hand, second or more generation Vietnamese had
higher odds of being current smokers, though low sample size resulted in wide
confidence interval and such results should be interpreted with caution. No other AsianAmerican subgroups displayed significant association between acculturation and being
current smokers. Sample sizes, however, were low among several subgroups, including
Vietnamese and South Asians, making use of such data interpretability limited.
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B. Discussion
The results of dietary outcomes are consistent with previous literature on AsianAmerican population’s dietary behaviors. For example, studies have noted that
acculturation negatively impact dietary habits among Koreans by increasing intake of fats
and Americanized foods (Kim & Chan, 2004; S. K. Lee, Sobal, & Frongillo, 1999). The
literature among Japanese population have also demonstrated that increasing generation,
thus acculturation, to be associated with diet high in fat, sugar, and sodium (Kudo,
Falciglia, & Couch, 2000). While results from this study further confirm the negative
impact of acculturation, this is one of the first to further address fast food intake. Most
previous studies have utilized fruit, vegetable, grain, fat intake, etc. to assess dietary
behaviors while this study addressed fast food, not often utilized in the literature. Thus,
while current empirical evidence may suggest that acculturation lowers traditional dietary
habits, this study further demonstrates that acculturation is also a negative factor for
specific Asian-American subgroups diet by increasing fast food intake.
Results on smoking are similar to the trends observed in the literature. For
example, Gomez et al. (2004) reported that odds of smoking were lower among less
acculturated (foreign bom) Filipinos. Ma et al. (2004) also noted that high acculturation,
speaking and reading in native language in addition to preparing and eating
native/traditional food, was associated with lower odds of smoking among adult AsianAmerican males.
While Maxwell et al. (2005) noted, utilizing California Health Interview Survey
2001 data, that being U.S. bom was associated with lower odds of smoking, language use
provided no significant results. Results from this study, however, demonstrated the role
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of language among Japanese (English only associated with lower odds of smoking).
Though results of this study suggest that more acculturation is associated with increased
odds of being a current smoker for Vietnamese, the results should be interpreted with
caution due to low sample size. In a meta-analysis of studies addressing the role of
acculturation on smoking behavior among Asian-Americans, by gender, Choi and
collegues (2008) noted that acculturation had a positive impact on Asian-American males
by decreasing smoking prevalence while negative impact on women and adolescents by
increase such behaviors. The results of this study, though due to limited sample size
could not be stratified by gender, noted an overall decrease in smoking among specific
acculturated Asian-American subgroups. Among subgroups that no significant
association was observed, a potential gender interaction may exist and could be evaluated
in future studies with larger sample size. Such results, though similar to previous, are
unique in providing Asian-American subgroup specific data utilizing a population-based
survey, thus making results generalizable to the Asian-American population in California.
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Table 7-1
Association between acculturation andfastfood consumption among Asian-Americans,
CHIS2007, 2009, 2011
Filipino
Japanese
Korean
Vietnamese
Chinese
Language spoken at
home
0.2
0.2
English and another vs. 0.1
0.2
-0.3
non-English only
(-0.1, 0.3)
(-0.2, 0.6)
(-0.3, 0.8)
(-0.1, 0.4)
(0.0, 0.6)
0.2
English only vs. non0.2
0.2
0.3
-0.1
English only
(-0.2, 0.5)
(-0.3,0.?)
(-0.1,0.?)
(-0.4,0.2)
(-0.3,0.?)
Generation level
0.5
0.5
First vs. zero
0.3
-0.50
0.7
(-0.1,0.?)
(-1.0,0.0)
(-0.1, 1.5)
(0.1,0.9)
(-0.1, 1.1)
0.4
Second + vs. zero
0.3
0.8
-0.0
-0.3
(-0.4, 0,3)
(-1.0,0.5)
(0.1,0.7)
(-0.3,0.8)
(-0.1, 1.7)
Model adjusted for age, gender, marital status, education, poverty, body mass index, and
survey year.
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Table 7 2
Association between acculturation and being a current smoking among Asian-Americans, CH1S 2007, 2009, 2011
Filipino
Chinese
South Asian
Japanese
Korean
Language spoken at home
English and another vs. non0.82
1.00
036
0.88
1.92
English only
(0.50,136)
(032,1.91)
(0.80,439)
(0.11,1.15)
(0.45,1.71)
English only vs. non-English
0.61
0.84
0.72
0.78
035
only
(0.25,133)
(033,1.55)
(034,236)
(0.09,0.70)
(037,2.66)
Generation level
First vs. zero
037
1.14
1.26
1.04
0.92
(0.19,0.75)
(038,2.24)
(0.46,3.48)
(0.20,534)
(038,233)
Second + to. zero
0.11
1.30
1.96
0.26
(0.03,032)
(0.42,4.02)
(0.90,431)
(0.01,531)
-Inadequate sample size.
Model adjusted for age, gender, marital status, education, poverty, health status, survey year.
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Vietnamese
0.75
(032,1.78)
1.15
(0.29,4.59)
3.59
(0.42,30.87)

CHAPTER 8
CONCLUSION AND RECOMMENDATIONS
A. Conclusion
The Healthy People 2020 initiative provides science-based, 10-year national
benchmarks for improving the health and quality of life for all Americans (Healthy
People 2020, 2012a). A critical component of this national initiative is to improve the
nation’s cardiovascular health by 20%. This study adds to the limited body of literature
on the association between acculturation and cardiovascular behaviors among AsianAmericans, by subgroup.
Collapsing of the Asian-American population as one group to elucidate the
various health and health behaviors posits a significant limitation in the current literature
(Palaniappan et ah, 2010). The Asian-American population is diverse, and by utilizing
California Health Interview Survey (CHIS), a population-based survey, this study was
able to provide independent evaluation of the role of acculturation on various
cardiovascular behaviors among six major Asian-American subgroups in California.
Cumulatively, the results of this study showed the role of acculturation to differ
among Asian-American subgroups and the role to be both protective and negative. For
example, among specific subgroups, acculturation was associated with lower odds of
being a current smoker while increased physical activity. On the other hand, increased
acculturation was shown to increase odds of binge drinking and fast food consumption
among certain subgroups as well. Such differing roles of acculturation can be further
explained by Abraido-Lanza and collegues (2005), who noted that acculturation can be
either protective or negative based on an immigrant’s native country. According to this
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notion, if a behavior, such as binge drinking, is likely to be high in the host nation, an
acculturated immigrant is likely to increase such a behavior among immigration, resulting
in the healthy immigrant paradox. Such a theory can explain the results obtained for
smoking and partially for binge drinking among Asian-American subgroups in this study.
Current epidemiologic data demonstrate that smoking prevalence among U.S. adults is
19.0% (WHO, 2012c), lower than that of China and Japan at 27.7% (WHO, 2012a) and
20.1% (WHO, 2012b), respectively.
Similarly, lifetime abstinence from alcohol is higher in India (WHO, 201 lb) and
Viet Nam (WHO, 201 le) as compared to the U.S. (WHO, 201 Id). Thus, as expected,
immigrants from such countries are more likely to drink in the host nation. However,
similar trends among Chinese and Filipinos were not observed, despite China (WHO,
2011a) and Philippines (WHO, 2011c) having higher abstinence rate than U.S. Given
that similar data on fast food intake or physical activity among Asian nations are not
available, such comparisons are not possible.
In conclusion, the results of the study provide one of the first comprehensive
assessments of the association between acculturation and cardiovascular behaviors (diet,
physical activity, smoking, and binge drinking) among six major Asian-American
subgroups in California. By understanding the role of such a construct in cardiovascular
health behaviors, public health practitioners can further create targeted measures to
address the needs of at-risk groups in turn improving the nation’s health as envisioned by
Healthy People 2020.
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1. Overall Limitations
This study does have some limitations. The cross-sectional design of the
California Health Interview Survey (CHIS) only allows hypothesis generation and not
testing. As a result, no causal or temporal relationship between acculturation and any of
the cardiovascular behaviors could be determined (Carlson & Morrison, 2009). The selfreported data of CHIS can lead to several biases, including recall bias and social
desirability bias, especially for binge drinking and smoking outcomes.
Moreover, South Asians have origins from several nations, such as Bangladesh,
Bhutan, India, Nepal, Pakistan, and Sri Lanka and thus collapsing of the group as one
may overlook heterogeneity among South Asians. The literature demonstrates that proxy
measures of acculturation, including language use or proficiency, length of residency etc.
may not adequately capture all domains of acculturation (Berry, 1997). Given that such
domains are rarely addressed in population-based survey, analysis of various other
domains of acculturation could not be conducted in this study. Nonetheless, Vega and
Gil (1998) have argued that cultural factors such as values, customs, are often embedded
in language and thus such a measure can adequately serve as a proxy for acculturation in
population-based studies. Finally, given that CHIS is based in California, results of this
study may not be generalizable to Asian-Americans residing outside the state.
2. Overall Strengths
Despite such limitations, the study does have several strengths. This study
was one first comprehensive analysis of the association between acculturation and
various cardiovascular behaviors among Asian-Americans, by subgroup. Given the
limited number of studies evaluating acculturation and cardiovascular behaviors among
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Asian-American subgroups, the results of this study further provides the foundation for
longitudinal research to address the role of acculturation in such a population. While
cross-sectional studies do not access incidence of a health event, they are critical in
providing prevalence (Carlson & Morrison, 2009), and thus, the results of this study
provide the current prevalence of various cardiovascular behaviors among AsianAmerican subgroups. The study also utilized a population-based survey, thus reducing
the threats to validity often arising from non-representative sample sizes due to selection
from community based organizations or managed care settings, as in the previous
literature. The complex survey design of CHIS is also better for variance estimation.
While the South Asian population was collapsed as one group in this study, the
current literature demonstrates that the population in general have significant
cardiovascular (CVD) burden, as compared to other Asian-American subgroups and
further research is imperative. Given the limited research on the South Asian population,
this study does add to the body of literature in addressing the importance of acculturation
on cardiovascular behaviors. Moreover, majority of South Asians in the U.S. are Asian
Indians, and this trend is further represented in CHIS, making the results of this study
generalizable to South Asians in California. Additionally, given that CHIS is a
population-based survey and utilizes both weighted standard errors and random digit-dial,
the results of this study are generalizable to the Asian-American population in California.
B. Recommendations for Future Studies
Asian-Americans are a growing population in the U.S. and in recent years there
has been a plethora of studies addressing the health and behavioral outcomes of the said
population. While several studies have elucidated the role of acculturation among
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immigrant populations (Arandia, Nalty, Sharkey, & Dean, 2012; Lara, Gamboa,
Kahramanian, Morales, & Bautista, 2005; Mainous et ah, 2008; Van Wieren et ah, 2011),
few have evaluated such a phenomenon among Asian-American subgroups. Results from
this not only add to such a limited body of literature but further provide foundations for
future research. While cross-sectional studies are valuable in generation hypothesis they
are limited in testing such notions (Carlson & Morrison, 2009). This study shows that
acculturation has both positive and negative outcomes among specific Asian-American
subgroups, future longitudinal research could address both causal and temporal role of
acculturation among various cardiovascular behavior outcome.
Most of acculturation studies utilize various proxy measures, as did this study.
One of the limitations of such proxies is the inability to truly address all domains of
acculturation (Berry, 1997). While inclusion of existing scales in population-based
surveys could potentially alleviate such a concern, research in evaluating whether current
acculturation scales are appropriate for the various Asian-American subgroups is lacking.
As such, development of subgroup-specific acculturation scales would be of necessity.
Meanwhile, various population-based surveys could begin to include the Asian American
Multidimensional Acculturation Scale to better assess acculturation among the population
(Chung, Kim, & Abreu, 2004), instead of simply relying on language proxies. A recent
study noted that various cultural practices determined tobacco use among Asian Indians
as such practices were considered to maintain ethnic identity (Mukherjea, Morgan,
Snowden, Ling, & Ivey, 2012). Thus, an acculturation scale addressing the importance of
ethnic identity among such a population would be valuable in truly assessing the role that
immigration plays on cardiovascular behaviors.
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Some researchers have noted that immigrations across various Westernized
nations are assimilating to more non-Anglo Saxon cultures (van Oudenhoven & Ward,
2013). Such results demonstrate the importance of addressing the question: what are
immigrations acculturating to? The current assumption of the literature is the
unidimensional process of acculturation occurs when immigrants forgo their traditional
values and adopt the culture of the host nations; in the case of the U.S. such host nation’s
cultures are varied. Future research addressing what new culture immigrants, especially
Asian-American subgroups, are acculturating to in the U.S. would be valuable in creating
targeted health promotion measures.
In recent years, studies have also proposed several new models of acculturation
(Flannery et ah, 2001; Landrine & Klonoff, 2004), with none being tested among AsianAmericans. For example, Landrine and Klonoff (2004) argued that none of the existing
models of acculturation have predictive properties and the proposed operant model could
potential address such a gap. The researchers, however, excluded the bicultured
individuals from such a model. The results of this study and previous literature have
noted that biculturalism could be protective against negative health outcomes among
Asian-Americans (Wang et al., 2011), and thus, such a model may posit significant
limitation in truly addressing the role of acculturation among the population.
Finally, lack of comparison groups in most current studies posit a significant
limitation in the current literature. Future migrant studies assessing such cardiovascular
behaviors in Asian nations and comparing to Asian immigrations to U.S. could aid in
providing a comprehensive understanding of the role of acculturation and or immigration
upon behaviors.
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Department: Health Promotion & Education
Protocol:
Acculturation and cardiovascular behaviors among adult Asian-Americans
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IT Not a systematic investigation.
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r Not about living individuals.
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APPENDIX B
SAS CODES
Acculturation and Fast Food
%let chis=C:\Datasets\CHIS\Combining;
libname chis "&chis
options fmtsearch=(chis.formats);
data moni;
set chis.chis07_12;
select^.;
if l<=asnhp2_p<=6 then select=l;
/**Creating generation level**/
*ah33new= self, ah34new=mother,
ah35new =father;
generation=.;
if ah33new=2 then generation=0; *Generation 0: Self born outside of US;
if ah33new=l & (ah34newA=l & ah35newA=l) then generational; *Generation
1: Self born in US AND both parents born outside US;
if ah33new=l & (ah34new=l | ah35new=l) then generation=2; *Generation
2: Self born in US AND at least 1 parent born in US;
label generation="Generation Level";
format generation generation.;
*English only, Non-English Only, English and another language;
if langhome=l then language = 2;
if 2<=langhome<=7 or langhome=13 then language = 0;
if 8<=langhome<=12 then language=l;
label language="Language Spoken at Home";
format language language.;
if l<=aheduc<=6 or aheduc=91 then education=0;
if 7<=aheduc<=10 then education=l;
format education education.;
poverty=(povll>=3);
format poverty poverty.;
if marit=l then married=l;
if marit=2 then married=3;
if marit=3 then married=2;
format married married.;
if yrus=-l then timeinus=l;
if yrus =5 then timeinus=2;
if l<=yrus<=4 then timeinus=3;
format timeinus timeinus.;
if wrkst in(l,2,3) then employ=l;
if wrkst=4 then employ=2;
if wrkst=5 then employ=3;
format employ wrkst.;
employ2 = (employ=l); *employed vs. not currently employed;
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if ab22 = 1 then diabetes = 1 ; else diabetes=0; *this is all diabetes
if not AND ab51= 2 makes it type2;
if ab29 = 1 then hypertension = 1 ; else hypertension=0;
else heartdisease=0;
if ab34 = 1 then heartdisease = 1
if ab52 = 1 thenchf = 1 ; else chf=0;
if astcur = 1 then asthma = 1 ; else asthma=0;
if diabetes^l or hypertension=l or heartdisease=l or chf=l then
chronic=l; else chronic=0;
if 18<=srage_p<=24 then age=l;
if 25<=srage_p<=44 then age=2;
if 45<=srage_p<=64 then age=3;
if srage_p>=65 then age=4;
format age age.;
age3=.;
if age in(1,2) then age3=l;
if age=3 then age3=2;
if age=4 then age3=3;
if 18<=srage_p<55 then age2=0; *less than 55;
if srage_p>=55 then age2=l; *55+;
married2=(married=l); *married vs. not currently married;
format married2 married2f.;
engprof=.;
engprof=spk_eng in(l,2);
label engprof="English Proficiency";
format engprof engprof.;
if srsex=l then male=l; else male=.;
if srsex=2 then female=l; else female=.;
*indicator variables;
C=.;
if select=l and
F=.;
if select=l and
S=.;
if select=l and
J=.;
if select=l and
K=.;
if select=l and
V=.;
if select=l and

asnhp2_p=l
asnhp2_p=2
asnhp2_p=3
asnhp2_p=4
asnhp2_p=5
asnhp2_p=6

then
then
then
then
then
then

C=l; *chinese;
F=l; *filipinos;
S=l; *south asian;
J=l; *japanese;
K=l; *korean;
V=l; *vietnamese;

keep ae_fries: ae_fruit: ae_soda: ae_vegi: ac31: asnhp2_ p language
generation srage_p bmi_p srsex married2 education fslevcb select C F S
J K V
ah33new engprof engbirth y912 poverty
select2 pctlf_p ah33new timeinus: ac44 foodacc langbirth language2
timeinus_ employ2
fnwgt: year rake: female male ad40w ad42w langhome
run;
*Sample Size and population estimates for South Asians;
proc surveyfreq DATA = moni VARMETHOD=JACKKNIFE order=formatted;
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WEIGHT fnwgtO;
REPWEIGHT fnwgtl--fnwgt240/JKCOEFS=l;
tables S;
run;

*Tables for univariates;
%let outcome=ac31;
%macro univar(var);
PROG SURVEYREG DATA = moni VARMETHOD=JACKKNIFE order=formatted;
WEIGHT fnwgtO;
REPWEIGHT fnwgtl--fnwgt240/JKCOEFS=l;
class &var; *remove for age and bmi;
model &outcome = &var /noint solution clparm;
domain S*asnhp2_p;
RUN;
%mend;
%univar(language); %univar(generation); %univar(srsex); %univar(
married2 ); %univar(education ); %univar(poverty); %univar{year);
%univar(srage_p);
%univar(bmi_p);
*Multiple Linear regression;
%macro regmodel(outcome, varlist, select);
PROG SURVEYREG DATA = moni VARMETHOD=JACKKNIFE order=formatted;
WEIGHT fnwgtO;
REPWEIGHT fnwgtl--fnwgt240;
format generation gen2alt. married2 marr2alt. year yearalt. asnhp2_p
asian2f.;
format &outcome;
class language generation srsex married2 education poverty year;
model &outcome = language generation srsex srage_p bmi_p married2
education poverty year &varlist /adjrsq solution clparm;
domain &select*asnhp2_p;
RUN;
%mend;
%regmodel(ac31, ,S) ;
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Acculturation and Physical Activity
libname path "C:\Datasets\CHIS\2007";
options fmtsearch=(path.formats);
data moni;
set path.adultOV;
select =
if l<=asnhp2_p<=6 then select=l;
/**Creating Language spoken at home**/
*English only, Non-English Only, English and another language;
if langhome=l then language = 2;
if 2<=langhome<=7 or langhome=13 then language = 0;
if 8<=langhome<=12 then language=l;
label language="Language Spoken at Home";
format language language.;
if yrus=-l then timeinus=l;
if yrus=5 then timeinus=2;
if l<=yrus<=4 then timeinus=3;
format timeinus timeinus.;
if marit=l then married=l;
if marit=2 then married=3;
if marit=3 then married=2;
format married married.;
married2=(married=l); *married vs. not currently married;
format married2 married2f.;

if l<=aheduc<=6 or aheduc=91 then education=0;
if 7<=aheduc<=10 then education=l;
format education education.;
poverty=(povll>=3);
format poverty poverty.;
if wrkst in(l,2,3) then employ=l;
if wrkst=4 then employ=2;
if wrkst=5 then employ=3;
format employ wrkst.;
employ2 = (employ=l); *employed vs. not currently employed;
format employ2 employ2f.;
if 18<=srage_p<=24 then age=l;
if 25<=srage_p<=44 then age=2;
if 45<=srage_p<=64 then age=3;
if srage_p>=65 then age=4;
format age age.;
age3=.;
if age in(l,2) then age3=l; *18-44yr;
if age=3 then age3=2; *45-64 yr;
if age=4 then age3=3; *65+;
format age3 ageBf.;
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if ab22 =
if ab29 =
if ab34 =
if ab52 =
if astcur

1 then diabetes = 1 ; else diabetes=0;
1 then hypertension = 1 ; else hypertension=0;
1 then heartdisease = 1 ; else heartdisease=0;
1 then chf = 1 ; else chf=0;
= 1 then asthma = 1 ; else asthma=0;

if asthma=l or diabetes=l or hypertension=l or heartdisease=l or chf=l
or BMI_P>=23 then chronical; else chronic=0;
if AK28=-2 then safe=.;
if AK28 =1 then safe=l;
if ak28 in(2,3,4) then safe=0;
format safe safe.;

*indicator variables;
C=. ; if select = l and asnhp2 p=l
F=.; if select=l and asnhp2_p=2
S=.;
if select^l and asnhp2_p=3
J=.;
if select=l and asnhp2_p=4
K=.;
if select = l and asnhp2_p=5
V=.;
if select = l and asnhp2_p=6

then
then
then
then
then
then

C=l; *chinese;
F=l; *filipinos;
S=l; *south asian;
J=l; *japanese;
K=l; *korean;
V=l; *vietnamese;

keep rake: C F S J K V select language timeinus srage_jp srsex married2
education poverty employ2 bmass: chronic metsd generation
asnhp2_p mets: married age: bmi_p safe: ak28

run;

/*Sociodemographic and other characteristics of Asian-Americans who met
or did not meet ACSM physical activity recommendation*/
*n and N;
PROC SURVEYFREQ DATA = moni VARMETHOD=JACKKNIFE;
WEIGHT rakedwO;
REPWEIGHT rakedwl--rakedwSO;
TABLE select*asnhp2_p*metsd /col chisq ;
ods select crosstabs;
RUN;
*Mean Age and p-value;
PROC SURVEYMEANS DATA = moni VARMETHOD=JACKKNIFE order=formatted;
WEIGHT rakedwO;
REPWEIGHT rakedwl--rakedwSO;
var srage_p;
domain select*metsd*asnhp2_p ;
run;
PROC SURVEYREG DATA = moni VARMETHOD=JACKKNIFE order=formatted;
WEIGHT rakedwO;
REPWEIGHT rakedwl--rakedwSO;
class asnhp2_p;
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model srage_p = asnhp2_p /noint solution clparm;
domain select*metsd/
RUN;
%macro univar(variable);
PROC SURVEYFREQ DATA = moni VARMETHOD=JACKKNIFE;
WEIGHT rakedwO;
REPWEIGHT rakedwl--rakedwSO;
TABLE select*asnhp2_p*&;variable*metsd /col chisq ;
ods select crosstabs/
RUN;
PROC SURVEYFREQ DATA = moni VARMETHOD=JACKKNIFE;
WEIGHT rakedwO;
REPWEIGHT rakedwl- -rakedwS 0;
TABLE select*metsd*asnhp2_p*&variable /col chisq ;
ods select chisq;
RUN;
%mend;
%univar(language); %univar(timeinus); %univar(srsex);
%univar(married2); %univar(education); %univar(poverty);
%univar(chronic); %univar(safe);
Adjusted model
/
/
%macro finalm(outcome, varlist, select);
proc surveylogistic data=moni VARMETHOD=JACKKNIFE;
WEIGHT rakedwO;
REPWEIGHT rakedwl--rakedwS0;
class language (ref="Non-English Only") generation (ref="Generation 0")
timeinus (ref="Immigrated <15 years ago")
srsex (ref="MALE") education (ref="AS Degree or less") poverty
(ref="<200% FPL") chronic (ref="0") married2 (ref="Not Currently
Married") safe (ref="All the time") age3 (ref="18-44 years")
/param=ref;
model &outcome(ref=FIRST)= language timeinus age3 srsex married2
education poverty chronic safe Svarlist;
domain &select*asnhp2 p;
run;
%mend;
%finalm{metsd, , select);
•k it -k

■k ic -k
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Acculturation and Binge Drinking
%let path=C:\Datasets\CHIS\Combining;
libname path "&path
options fmtsearch=(path.formats);
data moni;
set path.chis07_12;
select=.;
if l<=asnhp2_p<=6 then select=l;
format SRSEX SRSEX.;
binge = (binge!2A=l);
format binge binge.;
bingec=.;
if ac32=2 then bingec=0;
if ac32=l then do;
if srsex^l then bingec=ac34;
if srsex=2 then bingec=ac35;
end;
/*Recoding some variables*/
/**Creating generation level**/
*ah33new= self, ah34new=mother, ah35new =father;
generation=.;
if ah33new=2 then generation^; *Generation 0: Self born outside of US;
if ah33new=l & (ah34newA = l & ah35newA = l) then generations,- *Generation
1: Self born in US AND both parents born outside US;
if ah33new=l & (ah34new=l | ah35new=l) then generation=2; *Generation
2: Self born in US AND at least 1 parent born in US;
label generation="Generation Level";
format generation generation.;
*English only, Non-English Only, English and another language;
if langhome=l then language = 2;
if 2<=langhome<=7 or langhome=13 then language = 0;
if 8< = langhome< = 12 then languages,label language="Language Spoken at Home";
format language language.,if l<=aheduc<=6 or aheduc = 91 then educations,if 7<=aheduc<=10 then educations;
format education education.,poverty^(povll>=3);
format poverty poverty.;
if marit=l then married^l;
if marit=2 then married=3;
if marit=3 then married=2;
format married married.;
if smoking in (1,2) then smokeeverS;
if smoking=3 then smokeever=0;
format smokeever smokeever.;
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if wrkst 111(1,2,3) then employ=l;
if wrkst=4 then employ=2;
if wrkst=5 then employ=3;
format employ wrkst.;
employ2 = (employ=l); ^employed vs. not currently employed;

if distress=0 then kessler=l;
if l<=distress<=12 then kessler=2;
if distress>=13 then kessler=3;
format kessler kessler.;
mental=(kessler=3);
format mental mental.;
else diabetes=0; *this is all diabetes,
if ab22 = 1 then diabetes = 1
if not AND ab51= 2 makes it type2;
if ab29 = 1 then hypertension = 1 ; else hypertension=0;
if ab34 = 1 then heartdisease = 1 ; else heartdisease=0;
if ab52 = 1 then chf = 1 ; else chf=0;
if astcur = 1 then asthma = 1
; else asthma=0;
if diabetes^l or hypertension=l or heartdisease=l or chf=l then
chronic=l; else chronic^O;
if abl in(1,2) then health=l;
if abl in(3,4) then health=2;
if abl=5 then health=3;
format health health.;
if bmi_p<18.5 then bmass=l;
if 18.5<=bmi_p><23 then bmass=2;
if 23<=bmij><27.5 then bmass = 3;
if bmi_p>=27.5 then bmass=4;
bmass2=(bmass in(1,2));
format bmass bmass.;
if 18<=srage_p<55 then age2=0; *less than 55;
if srage_p>=55 then age2=l; *55+;
married2=(married=l); *married vs. not currently married;
format married2 married2f.;
healthstat=l;
if health=3 or chronic=l or kessler=3 or bmass in(3,4) then
healthstat=0;
run;

*binge only;
%macro desc(variable);
PROC SURVEYFREQ DATA = moni VARMETHOD=JACKKNIFE;
WEIGHT fnwgtO;
REPWEIGHT fnwgtl--fnwgt240;
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TABLE select*binge*&variable*asnhp2_p /col chisq;
ods output crosstabs=cross&variable
chisq^chi&variable(where=(Labell="Pr > ChiSq"));
RUN;
data p&variable;
set cross&variable(where=(asnhp2_p ne . and ^variable ne .))
chi&variable;
run;
proc sort data=p&variable; by &variable; run;
*binge drinkers only;
ods csv
file="C:\Datasets\CHIS\moni\output\BingeDrinking\p_binge&variable..csv"
proc print data=p&variable;
var binge &variable asnhp2 p colpercent table labell cvaluel;
where binge in(l,.);
by &variable;
run;
ods csv close;
%mend;
%desc(education);
%desc(language);
%desc(generation);
%desc(srsex);
%desc(married2);
%desc(poverty);
%desc(smokeever);
%desc(healthstat);
*non-binge only;
%macro desc2(variable);
PROC SURVEYFREQ DATA = moni VARMETHOD=JACKKNIFE;
WEIGHT fnwgtO;
REPWEIGHT fnwgtl--fnwgt240;
TABLE select*binge*&variable*asnhp2_p /col chisq;
ods output crosstabs=cross&variable
chisq=chi&variable(where=(Labell="Pr > ChiSq"));
RUN;
data p&variable;
set cross&variable(where-(asnhp2 p ne . and &variable ne .))
chi&variable;
run;
proc sort data=p&variable; by &variable; run;
ods csv
file="C:\Datasets\CHIS\moni\output\BingeDrinking\p_Nonbinge&variable..c
SV" ;

proc print data=p&variable;
var binge &variable asnhp2_p colpercent table labell cvaluel;
where binge in ((),.);
by &variable;
run;
ods csv close;
%mend;
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%desc2(education);
%desc2(language);
%desc2(generation);
%desc2(srsex);
%desc2(married2);
%desc2(poverty);
%desc2(smokeever);
%desc2(healthstat);

%macro finalm(varlist, age);
proc surveylogistic data=moni VARMETHOD^JACKKNIFE;
WEIGHT fnwgtO;
REPWEIGHT fnwgtl--fnwgt240;
class language (ref="Non-English Only") timeinus (ref^"Immigrated <15
years ago") newyears(ref="Less than 10 years")
srsex (ref="MALE") education (ref="AS Degree or less") poverty
(ref="<200% FPL") married (ref="Married") year (ref="2007") smokeever
(ref=" Never Smoker") health (ref="Poor") chronic (ref="0") bmass
(ref="Increasing but acceptable risk") kessler (ref="Kessler=0") age
(ref="18-24 years") healthstat married2 age2(ref="0") age3(ref="1")
mental(ref="Kessler<=12")
generation (ref="Generation 0")
/param=ref;
model binge(ref="No binge drinking")= language generation &age srsex
married2 education poverty healthstat smokeever year &varlist;
domain select*asnhp2__p;
ods select parameterestimates type3 oddsratios;
run;
%mend;
%finalm{, srage p); *chinese, south asians, japanese, Vietnamese;
%finalm(, srage_p srage p*srage p); *filipinos, and koreans;
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Acculturation and Current Smoking
%let chis=C:\Datasets\CHIS\Combining;
libname chis "&chis
options fmtsearch=(chis.formats);
data moni;
set chis.chis07_12;
/*set chis.adult; year=2011;*2011 only;*/
select=.;
if l<=asnhp2_p<=6 then select=l;
format SRSEX SRSEX.;
/*Recoding some variables*/
/**Creating generation level**/
*ah33new= self, ah34new=mother, ah35new ^father;
generation=.;
if ah33new=2 then generations; *Generation 0: Self born outside of US;
if ah33new=l & (ah34new^=l & ah35new^=l) then generational; *Generation
1: Self born in US AND both parents born outside US;
if ah33new=l & (ah34new=l | ah35new=l) then generation=2; *Generation
2: Self born in US AND at least 1 parent born in US;
label generation="Generation Level";
format generation generation.;
*English only, Non-English Only, English and another language;
if langhome=l then language = 2;
if 2<=langhome<=7 or langhome=13 then language = 0;
if 8<=langhome<=12 then language^!;
label language="Language Spoken at Home";
format language language.;
if l<=aheduc<=6 or aheduc=91 then education=0;
if 7<=aheduc<=10 then educations,format education education.;
poverty=(povll>=3);
format poverty poverty.;
if marit=l then married=l;
if marit=2 then married=3;
if marit=3 then married=2;
format married married.;
if yrus=-l then timeinus2=l;
if yrus in(4,5) then timeinus2=2;
if l<=yrus<=3 then timeinus2=3;
format timeinus2 timeinus2f.;
if smoking in(1,2) then smokeever=l;
if smoking=3 then smokeeverS;
format smokeever smokeever.;
if wrkst in(l,2,3) then employ=l;
if wrkst=4 then employ=2;
if wrkst=5 then employ=3;
format employ wrkst.;
employ2 = (employs); *employed vs. not currently employed;
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if distress=0 then kessler=l;
if l<=distress<=12 then kessler=2;
if distress>=13 then kessler=3;
format kessler kessler.;
mental=(kessler=3);
format mental mental.;

else diabetes=0; *this is all diabetes.
if ab22 = 1 then diabetes = 1
if not AND ab51= 2 makes it type2;
if ab29 = 1 then hypertension = 1 ; else hypertension^O;
if ab34 = 1 then heartdisease = 1 ; else heartdisease=0;
if ab52 = 1 thenchf = 1 ; else chf=0;
if astcur = 1 then asthma = 1 ; else asthma=0;
if diabetes=l or hypertension=l or heartdisease=l or chf=l or asthma=l
or bmi>=23 then chronical; else chronic=0;
if abl in(1,2) then health=l;
if abl in(3,4) then health=2;
if abl=5 then health=3;
format health health.;
if bmi_p<18.5 then bmass=l;
if 18.5<=bmi_p<23 then bmass=2;
if 23<=bmi_p<27.5 then bmass=3;
if bmi_jp>=27.5 then bmass=4;
bmass2=(bmass in(l,2));
format bmass bmass.;
if 18< = srage_jp<=24 then age = l;
if 25<=srage_p<=44 then age=2;
if 45<=srage_p<=64 then age=3;
if srage_p>=65 then age=4;
format age age.;
age3=.;
if age in(1,2) then age3=l;
if age=3 then age3=2;
if age=4 then age3=3;
if 18<=srage_p<55 then age2=0; *less than 55;
if srage_p>=55 then age2=l; *55+;
married2= (married=l) ; *married vs. not currently mai'ried;
format married2 married2f.;
fastfood=(ac31>=l);
soda=(ae_soda>=l);
fries=(ae_fries>=l);
healthstat=l;
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if health=3 or chronic=l or kessler=3 or bmass in(3,4) then
healthstat=0/
X=0 ;

if srsex=l then male=l; else male=.;
if srsex=2 then female=l; else female=.;

^indicator variables;
C=. ; if select = l and asnhp2_p=l
F=. ; if select^l and asnhp2_p=2
S =. ; if select = l and asnhp2_p=3
J=, ; if select = l and asnhp2 p=4
K=. ; if select = l and asnhp2_p=5
V=. ; if select = l and asnhp2_p=6

then
then
then
then
then
then

C=l;
F=l;
S = l;
J=l;
K=l;
V=l;

*chinese;
*filipinos;
*south asian;
*j apanese;
*korean;
*vietnamese;

keep ae_fries: ae_fruit: ae_soda: ae_vegi: ac31: asnhp2_p language
generation srage_p bmi_p srsex married2 education fslevcb select C F S
J K V
ah33new engprof engbirth y912 poverty
select2 pctlfj) ah33new timeinus: ac44 foodacc langbirth language2
timeinus_ employ2
fnwgt: year rake: female male ad40w ad42w langhome smokeever chronic
smkcur
run;

^Tables for univariates;
%let outcome=smkcur;
%macro univar(var);
PROC SURVEYREG DATA = moni VARMETHOD-JACKKNIFE order=formatted;
WEIGHT fnwgtO;
REPWEIGHT fnwgtl--fnwgt240/JKC0EFS=1;
class Scvar; *remove for age;
model &outcome = &var /noint solution clparm;
domain select*asnhp2_p;
RUN;
%mend;
%univar(language); %univar(generation); %univar( married2 );
%univar(srsex); %univar(education ); %univar(poverty); %univar(year);
%univar(srage_p);
%macro finalm(varlist,select);
proc surveylogistic data=moni VARMETHOD=JACKKNIFE;
WEIGHT fnwgtO;
REPWEIGHT fnwgtl--fnwgt240;
class language (ref="Non-English Only") srsex (ref="MALE") education
(ref="AS Degree or less") poverty (ref="<200% FPL")
year (ref="2007") chronic (ref="0") married2 (ref="Currently married")
generation (ref="Generation 0")
/param=ref;
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model smkcur(ref="NOT CURRENT SMOKER")= language generation srsex
srage_p chronic married2 education poverty year &varlist;
domain &select*asnhp2
run;
%mend ;
%finalm (, C) ;
%finalm(srage_p*srage_p,F);
%finaljn (srage_p*srage_p*srage_p srage_p*srage_jp, S) ;
%finalm (f J) ;
hfinalm(srage_p*srage_p,K);
%finaljn (srage_p*srage_p*sragejp srage_p*srage_p,V);
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